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hearing tests in routine analysis. They have de- 
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tories: the “H-1.”.A few of the advanced features 
incorporated in this new precision instrument are 
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an intractable bronchial asthma... 


A. Tidal breathing 


Typical spirogram of asthmatic. Note marked 
diminution in vital capacity and complemental 
air; also, the over-all lengthening of the interval 
between inspiration and expiration. 


B. Complemental air 


C. Vitai capacity 


This spirogram illustrates the improvement that 
may be expected in asthmatics following the ad- 
ministration of Cortone. Note in particular the 
increase in vital capacity. 


Increased Vital Capacity—an objective measure 
of the effectiveness of CORTONE 


EFFECTIVE. Intended as adjunctive therapy, 
“orally administered, cortisone definitely re- 
lieved the symptoms of chronic intractable 
asthma in 26 of 31 courses given to 22 patients.” 


SIMPLIFIED MANAGEMENT. “The patients’ 
weight, fluid intake and output, blood pressure, 
and the results of the urine examination for 
sugar were charted daily . . . it was found that 
short-term therapy could be carried out safely 
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Merck & Co., Inc. for its brand of cortisone c= 


for up to two weeks without extensive tests if 
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Take a second look at the perfectly smooth-all-over 
surfaces of this better adenotome . . . the simple 
but most efficient assembly that holds the two parts 
and blade together without screw fasteners of any 
kind! It cannot scratch or irritate your patient's 
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By using the NICHOLS NASAL SYPHON, these cavities 
may be safely and successfully drained of mucopurulent 
material, thus affording prompt symptomatic relief. Used 
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ness on your most troublesome cases. Just mail the coupon. 
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NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J. 
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HAVE YOU PATIENT 
WITH DUST ALLERGY 


The new DeVilbiss Respirator #10, 
priced at only $3.50 retail, can quite 
possibly prove of benefit to your 
patients who are sensitive to nui- 
sance and allergenic types of dust. 

Tests show DeVilbiss Respirator 
#10 to be 99.2% efficient in filtering 
particles ranging from 15 to 60 
microns. 


Easy to clean and adjust to the 
face. Light, comfortable, and with a 
large breathing area. Now being 
stocked through all leading drug 
stores. 


For further information, write to 
Respirator Department, DeVilbiss 
Company, Somerset, Pennsylvania, 
or Windsor, Ontario. 


é 
: 
AY 
{ > 
| | gee 
¢ 
: 
q . 
int 
| 


ess convenience in broad-spectrum, thera 


ot 


well-tolerated, rapidly 


‘ 


250 me. tablets, hottles 
100; 100 mg. and 50 
bottles of 25 and 100. 


a antl apy with the most yst familiar ane 
ity Ol the rance of the : 
nal tract. Will not contribute to gastric aci 


A. M.A. 
ARCHIVES OTOLARYNGOLOGY 


VOLUME 56 AUGUST 1952 NUMBER 2 


CopyRiGnT, 1952, BY THE AMERICAN MEDICAL ASSOCIATION 


PHYSIOLOGY OF HEARING 
What Have We Learned About It Following Fenestration Surgery? 


JULIUS LEMPERT, M.D. 
NEW YORK 


VER since it was first observed that the creation of an opening within the 
vestibular labyrinth in ears deafened as a result of stapedial footplate ankylosis 
in otosclerosis results in improved hearing, it became quite obvious’ that, whatever 
the physiology responsible for this phenomenon may be, the surgery is physio- 
logically correct. Various theories were advanced to explain this physiological 
phenomenon. Let us examine how these theories stood up in the face of the 


observations made after this surgery. 

In pioneering the surgery for otosclerosis, Holmgren * advanced the perilymph- : 

y decompression theory in explanation of the hearing improvements following the { 
fenestration operation. Sourdille,? while subscribing to the perilymph-decompres- 

sion theory, argued also that in order to obtain useful hearing following fenestra- ‘ 


J tion in otosclerosis the maintenance of the incus in its original position after removal 
of the head and neck of the malleus is absolutely essential. 

In 1938* I advanced the theory that improved mobilization of perilymph and 
endolymph by air-borne sound is responsible for the improvements in hearing 
obtained after fenestration surgery, and in the May, 1940, issue of the ARCHIVES OF 
OvToLARYNGOLOGY * I made the following statement : 


The Lempert fenestration technic for permanent restoration of practical physiologic hearing 
in cases of otosclerosis is based on the theory that unimpeded mobility of the perilymph and 
endolymph for air-borne sound is essential to normal hearing by air conduction and that any 


impediment to such mobility results in deafness. 


In order to determine which one of these theories is correct, it became necessary 
to investigate them to determine, if possible, which one of these can be correlated 


best with the facts observed. 


Read before the meeting of the Otosclerosis Study Group, Oct. 13, 1951. 
From the Lempert Institute of Otology, Lempert Research Foundation, Inc. 
Dr. Lempert is Research Professor of Otology, Tufts College Medical School. 


1. Holmgren, G.: The Surgery of Otosclerosis, Ann, Otol. Rhin. & Laryng. 46:3-12 
(March) 1937. 

2. Sourdille, M.: New Technique in the Surgical Treatment of Severe and Progressive 
Deafness from Otosclerosis, Bull. New York Acad. Med. 13:673-691 (Dec.) 1937. 

3. Lempert, J.: Improvement of Hearing in Cases of Otosclerosis, Arch. Otolaryng. 28:42- 
97 (July) 1938. 

4. Lempert, J.: Endaural Fenestration of External Semicircular Canal for Restoration of 
Summary Report of 120 Cases, Arch. Otolaryng. 31:711-779 


Hearing in Cases of Otosclerosis : 
(May) 1940. 
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Beékesy ° has experimentally proved in cadaver material that increased perilymph 
pressure does not cause stapedial fixation. Wever, Lawrence, Meltzer, and I° 
have demonstrated in the rhesus monkey that increased perilymph pressure does not 
result in impaired cochlear nerve potentials. Furthermore, the fact that the creation 
of a fenestra in the cochlear portion of the labyrinth does not improve hearing in 
otosclerosis, plus the fact that only a fenestra made in the vestibular part improves 
the hearing, is sufficient proof that there is no basis for belief in the validity of the 
perilymph-decompression theory. If increased perilymph pressure exists in oto- 
sclerosis and is responsible for the loss of hearing of air-borne sound, then the hear- 
ing improvement obtained with the newly created fenestra could not be maintained 
for any appreciable length of time following the necessary sealing of that fenestra 
with the membranous tympanomeatal flap, which prevents the continuous decom- 
pression of increased perilymph pressure. Yet hearing improvements following the 
Lempert fenestra nov-ovalis operation have to date been continuously maintained 
for periods as long as 12 years. 

The fact that Sourdille’s theory cannot be substantiated came to light when I 
developed the fenestra nov-ovalis technique, whereby the incus is always removed 
without diminishing the degree of hearing improvement obtainable following 
fenestration when the incus was left in situ. However, failure to substantiate Holm- 
gren’s and Sourdille’s theories did not necessarily prove that my theory of improved 
perilymph and endolymph mobilization by air-borne sound following fenestration 
surgery could be upheld as being any more logical and that this is the reason for 
the improved hearing. Being fully cognizant of this fact, I constantly studied 
experimentally, both in lower animals and in the human, the effect of various anatom- 
ical reconstructions of the middle and inner ear upon the physiology of hearing. 
I studied the behavior of hearing function following pathological middle-ear changes 
occurring as a result of either suppuration’or otosclerosis. I also studied what hap- 
pened after labyrinthine fenestration for clinical otosclerosis or after middle-ear 
surgery for suppurative middle-ear lesions, hoping thus to observe whether either 
success or failure to improve the hearing could be correlated with my perilymph 
and endolymph mobilization theory. To anyone acquainted with the anatomy of 
the air-filled middle ear and fluid-filled internal ear it becomes quite obvious that, 
since air-borne sound cannot penetrate the inner-ear fluids without loss of energy, 
the middle ear is anatomically so constructed as to favor the channeling of sound 
energy from the tympanic membrane toward the basilar membrane by mobilizing 
the perilymph and endolymph within the lumen of the bony labyrinthine capsule. 

The tympanic membrane with the ossicular chain attached to it forms the outer 
aspect of the middle-ear channeling system for air-borne sound energy. The 
stapedial footplate, facing the perilymph and being firmly held within the vestibular 
oval window of the internal ear by the readily mobilizable annular ligament, forms 
the innermost aspect of this channeling system. The cochlear endolymphatic 
labyrinth, which houses the organ of Corti, forms the scala media of the cochlear 
bony labyrinth. It is separated from the scala vestibuli by Reissner’s membrane, 


5. Bekeésy, G. V Uber die Schwingungen der Schneckentrennwand beim Praparat und 
Ohrenmodell, Akust. Ztschr. 7:173-186, 1942. 
6. Lempert, J.; Wever, E. G.; Lawrence, M., and Meltzer, P. E.: Perilymph: Its Relation 
to the Improvement of Hearing Which Follows Fenestration of the Vestibular Labyrinth in 
Clinical Otosclerosis, Arch. Otolaryng. 50: 377-387 (Oct.) 1949. 
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which forms the floor of the scala vestibuli, and from the scala tympani by the basilar 
membrane, which forms the roof of the scala tympani, both of which are filled with 
perilymph. While the scala vestibuli communicates with the vestibule, the scala 
tympani is completely separated from the vestibular labyrinth. The ossicular chain 
thus channels sound energy across the vestibular side of the basilar membrane by 
mobilizing the inner-ear fluids through the oval window. In order to facilitate the 
mobilization of these two labyrinthine fluid media and the channeling of air-borne 
sound energy across the basilar membrane through the two labyrinthine fluids, the 
existence of an escape path on the side of the basilar membrane, opposite to the 
side where the pressure by air-borne sound is exerted, is essential. The flexible 
yielding membrane which seals the round window within the cochlear portion of the 
osseous labyrinth and which communicates with the scala tympani acts as the escape 
pathway for the displaced fluids. Air-borne sound pressure is also channeled from { 
the tympanic membrane without the aid of the ossicular chain across the tympanic 


Round 
window 


Stapes in 
oval window 


Fig. 1.—Normally air-borne sound pressure is channeled across the vestibular side of the 
basilar membrane by mobilization of the perilymph and endolymph through the oval window, 
which communicates with the scala vestibuli, and across the tympanic side of the basilar mem- 
brane by mobilizing the perilymph and endolymph through the round window membrane, which 


communicates with the scala tympani, with the necessary phase difference in the pressure relation- 
ship to put the basilar membrane in a vibratory state. 


side of the basilar membrane by mobilizing with less intensity the inner-ear fluids 
through the round-window membrane which communicates with the scala tympani. 
The basilar membrane with the organ of Corti is thus put in a vibratory state 
( Fig. 1). 

If this theory is accepted, that a proper degree and type of mobilization of the 
basilar membrane through a system of channeling sound energy from the lighter 
particles of the air through the heavier particles of the inner-ear fluids is necessary 
for normal hearing by air-conduction, it is not difficult to understand how any 
breakdown in this channeling system can impair the hearing for air-borne sound, 
whether the cause of this breakdown be the result of otosclerosis or of middle-ear 
infection. Clinically, we know that impedance of the channeling function in the 
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human ear can be overcome by increased intensity of sound, provided the cochlear 
nerve function is not impaired. 

As a result of observations made after an extensive study of cochlear response 
to air-borne sound in the cat under various forms of impedance created to the trans- 
mission of sound energy from the air through the labyrinthine fluids, Wever and 
Lawrence stated as follows 

As it turns out the middle ear has the function of matching the impedance of the air to that 
of the cochlear fluid. If no such transformer system were present there would be a loss of 30 
decibels in the transfer of energy from air to liquid. The drum and ossicle arrangement manages 
to overcome this to the extent of 28 decibels, and does so probably by the simple method of 
increasing the pressure at the footplate of the stapes through a concentration of force. This 
concentration comes about through the large forces acting on the drum being transferred through 
a chain of bones acting like a columella on the relatively small footplate of the stapes. 

\s a result of an experimental study in the rhesus monkey, by Wever, 
Lawrence, Meltzer, and me, of the effects of the fenestration operation upon the 
breakdown of the middle-ear system of channeling sound energy from the air to the 
basilar membrane, my perilymph and endolymph mobilization theory was confirmed. 
Wever and Lawrence stated as follows‘: “The fenestration operation, as we have 
seen, effects a re-mobilization of the cochlear fluid.” 

In the May, 1940, issue of the Arcnives or OToLaArYNGOLOGy,* I stated as 
follows: 

if in a case of “air conduction deafness” due to impediment resulting from otosclerosis, 
permanently free mobility of the perilymph and endolymph for air-borne sound could be surgico- 
anatomically reestablished and the air conduction mechanism could be reconstructed to conform 
to the new surgical anatomy so as to enhance further the newly established mobility of these 
endolabyrinthine fluids for air-borne sound, permanent restoration of practical physiologic hear- 
ing should be obtained provided the hearing by bone conduction in the three conversational 
frequencies, 512, 1024 and 2048, is within the indicated limits of normal at the time of operation. 

The observations which [| have made as a result of experimenta: fenestration 
surgery in the human also appear to support my theory that the degree and type of 
improvement in hearing for air-borne sound following the fenestration operation are 
dependent directly upon the degree and type of improved mobilization of the peri- 
lymph and endolymph by air-borne sound energy resulting therefrom. 

lhe successful restoration of hearing following a breakdown of the sound-energy- 
channeling system in the presence of unimpaired cochlear nerve function will depend 
upon our ability to repair this system or to substitute another channeling system 
surgically. The successfully performed fenestration operation, to my mind, does 
just this. It provides a new system for mobilizing effectively the perilymph and 
endolymph so that air-borne sound could be channeled across the basilar membrane. 

Does the Lempert fenestra nov-ovalis technique, as universally employed to date 
for the improvement of hearing in clinical otosclerosis, provide the best available 
sound-energy-channeling system? It has been estimated by Wever and Lawrence, 
on the basis of experiment, that the normally functioning ossicular chain channels 30 
times the pressure of the sound from the tympanic membrane to the perilymph and 
endolymph. 

A newly created fenestra in the external semicircular canal following the fenestra- 
tion operation channels approximately 30 to 100 times the sound pressure of the pre- 
operative, functionally impeded, ossicular chain. 


7. Wever, E. G.: Recent Investigations of Sound Conduction: The Ear with Conductive 


Impairment, Tr. Am. Otol. Soc, 38: 107-133, 1950 
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However, my clinical observations following labyrinthine fenestration in the 
human suggest that the degree of air-borne sound energy channeled by a newly 
created labyrinthine fenestra will depend upon how well the following three surgical 
objectives have been reached. 
SURGICAL OBJECTIVES 

Opyective 1.—The primary objective of creating a new fenestra is to render the 
perilymph and endolymph freely mobilizable by normal air-borne sound so that the 
basilar membrane can be put into a vibratory state. 

Extensive experimental fenestration surgery in the human has demonstrated 
beyond a shadow of a doubt that in order to mobilize the perilymph and endolymph 
by air-borne sound in the presence of stapedial footplate ankylosis a fenestra must be 
made only in the vestibular portion of the bony labyrinthine capsule. It has also been 
amply proved that the greatest amount of mobilization is obtainable when that 
fenestra is created within the external semicircular canal. It has also been demon- 
strated that such perilymph and endolymph remobilization is obtainable only when 
the round-window membrane has remained normal and can act as an escape path 
to the sound pressure exerted in the scala vestibuli on the basilar membrane. When 
a new fenestra was created within the cochlear promontory instead of within the 
external semicircular canal, remobilization of the labyrinthine fluids was not accom- 
plished. The reason a cochlear fenestra did not result in remobilization of the inner- 
ear fluids was evidently the fact that in order to put the basilar membrane in a 
vibratory state the inner-ear fluids have to be mobilized on both sides of the basilar 
membrane, i. e., through both the scala vestibuli and the scala tympani. 

Opyective 2.—The second objective is to permit normally tolerated air-borne 
sound to do the mobilizing of the perilymph and endolymph. 

As a result of observations made by Lawrence, Wever, Meltzer, and me after 
an elaborate study of cochlear response by the rhesus monkey to air-borne sound, 
under various forms of impedance artificially created within the middle-ear sound 
channeling system, my mobilization theory was further confirmed. Wever and 
Lawrence stated *: 
Alterations in the conductive system varying from the slightest changes in mass, stiffness, or 
friction to complete fixation or removal can produce an unlimited variety of audiometric pictures. 


Clinical observation which I have made after fenestration surgery has demon- 
strated to me that the portion of the tympanomeatal membrane which is employed 
to cover and seal the fenestra gap, in order to permit the best possible mobilization 
of the perilymph and endolymph by sound energy, must be flexible and readily yield- 
ing. Experience has also shown that the thickness or thinness of that membrane 
has no influence on the mobilization of the perilymph and endolymph just as long as 
it remains flexible and yielding. However, experience has further shown that a 
thin membrane remains flexible for a much shorter postoperative time than a thick 
membrane. The reason for this, as observed during revisions, is that a thin mem- 
brane undergoes fibrosis and becomes stiffened much sooner than a thick membrane 
(Figs. 2 and 3). It has been observed repeatedly that in the presence of a thin 
membrane the hearing improvement may drop 10 db. in at least two of the vital 
speech frequencies, 512 and 1024, within a period of 1 year or 18 months, and some- 
times sooner, although the fenestra has remained permanently patent. When this 
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occurs in an ear in which the hearing has been restored to the 30 db. level, which 
represents practical hearing, such a drop of 10 db. means the difference between 
hearing and deafness. It is crucial. In a case in which the hearing has risen to the 
10 or 15 dh. level, such a drop still leaves the patient with practical hearing, though 
not so good as before. In the presence of a thick flap, rich in subcutaneous soft 
tissue, such drops in hearing as a rule have not been observed, and patients with this 
type of flap have continued with their hearing at the original level for periods as 
long as 12 years. | am sure that many men doing this surgery can point to some 


Fig. 2—-Fresh skin flap, showing the presence of hair follicles, subcutaneous fat, and 
sebaceous glands 


of their earliest patients, who have maintained a high level of hearing improvement 
ever since, despite the fact that they covered the fenestra with the thickest portion 
of the flap because of their inability to cut a flap so that the thinnest portion would 
face the fenestra region. A thick vascular flexible flap keeps the membrane facing 
the fenestra gap tuned longer for the low frequencies. Time changes the tuning 
quality of a thin flap sooner than that of a thick flap. Further proof of the impor- 
tance of the flexibility of the flap in the region of the fenestra for proper mobilization 


of perilymph and endolymph is the observation which I have made that in many 


cases the hearing postoperatively will maintain a high level of practicability for a 
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very long time in the presence of moisture within the postoperative mastoid cavity, 
and as soon as that moisture within the cavity disappears, or as soon as the cavity 
becomes epithelized and dry, the hearing drops about 10 db. Unquestionably, in 
the presence of a thin flap which gradually becomes fibrotic and stitfened, moisture 
in that cavity was most likely the factor which kept this flap flexible and enabled it to 
yield best to the pressure of sound for the mobilization of the perilymph and endo- 
lymph. Patients with chronic middle-ear infections hear better when the ear is 
discharging than when the ear is dry. In middle ears with chronic suppuration 
the moisture renders the annular ligament more flexible and vielding to mobilization 
of the stapedial footplate by air-borne sound. It is also not unusual to find in a 


Fig. 3.—Skin flap 5 years after placement. Atrophy of glandular structures has occurred, and 


dense fibrosis is evident. 


patient appearing several years postoperatively for a check-up of the hearing that 
when a test is made before cleaning of the postoperative cavity a drop of about 10 db. 
in the speech frequencies will be noted. After cleaning of the cavity and removal of 
a film of dry secretion or cerumen covering the flap in the region of the fenestra, the 
audiometric reading taken then will show an improvement of 10 db. as compared 
with the one taken before this crust had been removed. This crust rendered the 
flap less yielding to the pressure of air-borne sound and interfered with the proper 
mobilization of the perilymph and endolymph. Many of us have operated in very 
suitable cases of otosclerosis and after the operation the hearing was not improved, 
and many of us could not understand the reason for it and thought that perhaps the 
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case, after all, was not a suitable one. However, it is my belief that in those cases 
some of the perilymphatic trabeculae have been injured and bleeding has taken place 
within the perilymph space after the flap had been placed in position. Fibrosis tak- 
ing place within the perilymph space is sufficient to prevent improved mobilization 
of the perilymph and endolymph by air-borne sound, although not sufficient at times 
to result in a further impairment of hearing. 

Opnyective 3.—The third objective is to reconstruct the middle ear surgically so 
that it would permit the mobilization of the cochlear fluids by air-borne sound 
energy through both the new vestibular fenestra and nature's cochlear fenestra under 
the most favorable phase relationship. Observations made in the rhesus monkey 
experiments by Wever, Lawrence, Meltzer, and me have prompted Wever to 


state as follows 


Fig. 4.—Pertorated tympanic membrane after the fenestration operation for clinical otosclerosis 
prevents improved hearing in treated ear until perforation heals. 


The action of the middle ear on the inner ear fluids is mechanical requiring that the other end 
of the system be free to move. The hair cells cannot be stimulated by the presence of sound 
pressure alone; there must be mobility of the fluids such that the mechanical effects of sound can 
actually move the basilar membrane back and forth. Sounds of equal energy entering at the two 
ends of the cochlear system can either double or completely cancel the movement of the hair cells 
depending upon the phase relation of the two stimulating sounds. 


In order to channel sound energy across the basilar membrane and put the basilar 
membrane in a vibratory state by mobilizing the inner-ear fluids after the fenestra- 
tion operation, a phase or intensity difference in the mobilization of the labyrinthine 
fluids in front of the basilar membrane through the new oval window and 
in back of the basilar membrane through the round window must be created. The 
phase ditference following fenestration is the time difference in sound-mobilizing the 
fluids in front and in back of the basilar membrane. A hermetically sealed tympanic 
air space with an intact tympanic membrane seems to play an important part in 
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establishing the necessary and proper difference in phase or intensity relationship of 
sound pressure exerted on the vestibular and cochlear windows for the best obtain- 
able mobilization of the perilymph and endolymph. 

In support of this I offer the following observations following fenestration 
surgery. 

CLINICAL OBSERVATIONS 

Observation 1.—Whenever the tympanic membrane was accidentally perforated 
during the performance of a fenestration operation the expected hearing improve- 
ment was inevitably delayed until the perforation healed. Whenever a hearing 
improvement was obtained after the fenestration operation and a perforation of the 
tympanic membrane had occurred after the hearing had improved, the hearing 
inevitably receded to a level below practical and often to the preoperative level. As 


Fig. 5—When, in the presence of stapedial fixation and a normal round window membrane, 
in addition to creating a fenestra within the external semicircular canal a fenestra within the 
scala tympani of the cochlea is also created, the rightfully expected restoration of practical 
hearing is prevented. 


soon as the perforation in the tympanic membrane healed, the hearing improvement 
again returned to the postoperative high level. 

The explanation for this may very well be that, unlike the ossicular chain, which 
increases the air-borne sound pressure on the oval window, the drum membrane acts 
as a barrier and reduces the sound pressure against the round window. The dif- 
ference in intensity at the two windows causes a movement of the fluids and puts the 
basilar membrane into a vibratory state. When the tympanic membrane also pro- 
duces a phase difference between the two windows, then the vibration of the basilar 
membrane is enhanced still further. Following fenestration there is a difference in 
intensity and also in phase in the two windows. 

When the drum membrane, during or after fenestration, is perforated, the fluids 
are mobilized on the two sides of the basilar membrane in equal intensity and phase, 
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hig. 6—-Audiogram of right ear after the packing in front of external semicircular canal 
fenestra was removed. Packing in front of the newly created window in the scala tympani of the 
cochlear promontory not yet removed. The broken line represents preoperative air conduction 
(Aug. 28, 1951); the unbroken line represents postoperative air conduction (Oct. 11, 1951). The 


level of normal hearing is 0 db.; the level of practical hearing is 30 db. 
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Fig. 7.—Audiogram of right ear after the packing in front of both the new vestibular and 
the new cochlear window was removed. The broken line represents preoperative air conduction 
(Aug. 28, 1951); the unbroken line represents postoperative air conduction (Oct. 11, 1951). The 
level of normal hearing is 0 db.; the level of practical hearing is 30 db. 
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thus preventing the basilar membrane from being vibrated effectively by the sound 
energy, and therefore a drop in hearing to the preoperative level results (Fig. 4). 
Observation 2.—In one of the experiments upon an otosclerotic ear with good 
cochlear nerve function, the tympanic membrane and ossicular chain were removed 
and two new fenestras were created: one in the external semicircular canal and the 
other in the scala tympani of the cochlear portion of the osseous labyrinth. Both 
new fenestras were covered and sealed with a split-thickness skin graft. Paraffin 
mesh gauze was tightly packed into the postoperative mastoid cavity and the tym- 
panic cavity, blocking both new windows to air-borne sound (Fig. 5). Twelve days 
postoperatively the packing from the mastoid cavity, which was blocking the newly 
created fenestra in the surgical dome of the vestibule, was removed, thus freeing it 
for sound transmission to the scala vestibuli of the cochlea. The packing which was 
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Fig. 8—Audiogram of hearing loss following tympanosympathectomy for relief of tinnitus 
in an otherwise normal left ear. The broken line represents preoperative air conduction (June 9, 
1949); the unbroken line represents postoperative air conduction (Aug. 31, 1949). The level of 
normal hearing is 0 db.; the level of practical hearing is 30 db. 


blocking the newly created window in the scala tympani of the cochlear promontory 
was not disturbed. At the end of three weeks after operation an improvement of 
hearing in the treated ear manifested itself which, however, was not of sufficient 
practical value to the patient (Fig. 6). 

This hearing improvement remained unchanged until six weeks postoperatively, 
when I removed the packing held against the newly created fenestra within the 
cochlear promontory, which was blocking sound from entering into the scala 
tympani. Immediately after the removal of this packing the hearing dropped to the 
preoperative level (Fig. 7). 

Explanation: This experiment shows that the sound pressure on the cochlear 
side was greater when only the normal round window was permitted to function. 
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\s soon as sound was permitted to press also on the second cochlear window after 
removal of the pack whatever difference in phase between the scala tympani and 
scala vestibuli fluid movement existed was largely neutralized. 

Observation 3.—Further proof, and perhaps the most important proof, that the 
improvement in hearing following fenestration is due to the mobilization of the peri- 
lymph and endolymph out of phase is the following. 

When a fenestra is made in the external semicircular canal in the presence of a 
normally functioning ossicular chain, normal round window, and normal intact 
drum, the hearing for air-borne sound becomes impaired. 

Qn a patient with normal hearing in both ears who was suffering from distress- 
ing and incapacitating monaural tinnitus, I performed a tympanosympathectomy 
for the relief of the condition. This was accomplished through the external auditory 
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Fig. 9—-Audiogram of hearing loss after the creation of a fenestra in external semicircular 
canal without disturbing any of the middle-ear anatomy for the relief of tinnitus in an otherwise 
normal left ear. The broken line represents preoperative air conduction (June 7, 1951); the 
unbroken line represents postoperative air conduction (Aug. 29, 1951). The level of normal 
hearing is 0 ’>.; the level of practical hearing is 30 db 


canal by dislodging and everting the lower half of the tympanic membrane, which 
was subsequently replaced into its normal position. Since this was accomplished 
without disturbing the ossicular chain, the hearing loss following this surgical inter- 
vention was trivial (Fig. 8). 

The tinnitus, however, was not relieved. Twenty-six months later, at the insist- 
ence of the patient that something must be done to relieve her of the unbearable 
tinnitus, I did a fenestration operation on her external semicircular canal without 
disturbing her ossicular chain and tympanic membrane. My decision to make a 
fenestra in the external semicircular canal for the relief of tinnitus was based upon 
my observation that after the fenestration operation for clinical otosclerosis, tinnitus 
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disappears in about 90% of the fenestrated ears. Furthermore, the fact that the 
tinnitus in these cases returned whenever osteogenetic closure of the fenestra took 
place was strongly suggestive of the possibility of perhaps relieving tinitus in a non- 
deafened ear as well by making a fenestra in the external semicircular canal. 

Despite the fact that this patient’s external semicircular canal was fenestrated 
and sealed with the tympanomeatal flap, which was created without removing the 
innermost bony margins of the posterior and superoposterior walls of the external 
auditory canal and without disturbing the tympanic membrane and ossicular chain, a 
considerable recession from the preoperative hearing level resulted postoperatively 
(Fig. 9). The tinnitus, unfortunately, was not relieved. 

Explanation: This hearing level recession may be explained by the fact that 
sound pressure exerted on the oval window by the normal ossicular chain is being 


Fig. 10.—Creation of a fenestra within the external semicircular canal of a fairly normal 
hearing ear without disturbing the normal ossicular chain and normal tympanic membrane 
results in impaired hearing for air-borne sound. 


dissipated by way of the new window and is no longer being forced entirely in the 
direction of the basilar membrane ( Fig. 10). 


CONCLUSIONS 

What still remains unknown about the physiology of hearing will some day fill 
volumes in the literature, and I am cognizant of the fact that all I know about the 
physiology of hearing could most likely be inscribed upon the head of a pin. How- 
ever, the clinical observations which can be repeatedly made after fenestration of the 
labyrinth in the human unquestionably support my theory that the hearing improve- 
ments following fenestration are the result of remobilization of the perilymph and 
endolymph by air-borne sound with a difference in intensity and phase in the two 
windows. 


119 E. 74th St. 
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BRAIN ABSCESS—OTOGENIC AND RHINOGENIC 


BENJAMIN H. SHUSTER, M.D 
PHILADELPHIA 


T IS A fact that chronic infections about the ears and nasal sinuses have not been 
as amenable to sulfonamide drugs and antibiotics as have acute infections in these 
areas. It is, therefore, not surprising that not too rarely an otolaryngologist is con- 
fronted with intracranial complications due to such infections. Resistance to the 
biochemicals is occasionally encountered even in fulminating acute infections which 
find their way into the cranial cavity. 

A patient afflicted with such intracranial invasions first has difficulties referable 
to the ear or nose. He may have a recurring discharge with some local pain about 
the ear or a severe rhinitis with reactivation of an old sinus infection. An otolaryn- 
gologist is first consulted, and it clear that he is duty-bound to be alert to and 
acquainted with the possibilities and characteristics of these invasions. Consultation 
with a neurosurgeon or even a neurologist is not considered until definite intra- 
cranial manifestations are apparent. Even then, their acquaintance with these con- 
ditions, or even their management of them, cannot be as intimate as that of the 
otolaryngologist. This is true with one provision: The otolaryngologist must be 
able to recognize the complications from a few neurological data and ready to insti- 
tute the simple procedures for their surgical management. The word “simple” is 
used advisedly. An otolaryngologist can manage the more complicated surgery of 
the mastoid and sinuses which is often necessary preliminary to the intracranial pro- 
cedures, and a neurosurgeon is not in such a position. The further intracranial 
surgical measures as drainage of a brain abscess, treatment of a lateral sinus, or 
exposure of a dura are comparatively simple. A neurosurgeon may object to this 
simplification of facts, but under the heading of treatment the point will be more 
fully discussed. 

\mong the intracranial complications of ear and nose infections, brain abscess 
is probably as common as any of the others, and it is this subject which will be 
brietly considered. 

When acute infections in the ear were more prevalent, there was no difficulty 
in suspecting intracranial complications with the ear or nasal sinuses as points of 
origin, Then, as now, when the complication followed a chronic infection, one had 
to be on the alert for such complications. At present most intracranial complications 
are associated with chronic infection of the ear or sinuses, and, when an acute illness 
appears these areas are not readily recalled and immediate use of antibiotics often 
masks the picture. 

Read before the Eastern Sectional Meeting of the American College of Surgeons, Atlantic 
City, Feb. 12, 1952 
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SHUSTER—BRAIN ABSCESS 


When a patient with a brain abscess is sent to the hospital, his condition is not 
usually referred to as a brain abscess. More frequently he is sent in as having a 
brain tumor or a meningitis of unknown origin. It is only after evaluation of all 
conditions which may be present that the true nature of the disease may be suspected. 


The most important possibility is an infection complicating a chronic infection of the 


‘ar which has long been forgotten. 


DIAGNOS:‘S 


Among the signs or symptoms of brain abscess, the most striking is probably the 
mental status of the patient. His is a depressed cerebration; he is listless and 
unmindful of what is going on about him. It is not a stupor of terminal meningitis 
but rather a disinterested attitude. On one occasion that I was asked to see a patient 
in the hospital who had just been admitted with a diagnosis of brain abscess, it did 
not take me long to negate such a diagnosis in my own mind, The patient was 
quite sick but also showed an irritable mentality. He wanted te know all about him- 
self, what was wrong with him, and how long he was expected to stay in the hospital. 
It developed that he had a suppurative meningitis. A patient with a brain abscess is 
not interested in any of these things, and, even when spoken to, his answer will be 
delayed; only some time later, almost when the inquirer has given up hope of 
getting an answer, does he reply. 

When one is confronted with a patient with such a mental state, the diagnosis 
of brain tumor or meningitis should be held in abeyance until an examination of the 
“ars and sinuses has been made and a history of an old ear infection investigated. 

A recent acute illness of short duration with fever and some chills which may 
have been taken for a “grippe” infection throws light on the diagnosis. That may 
have been the starting point of the abscess, when the meninges were first invaded. 
Localization of the disease followed, and acute symptoms subsided, only to appear 
as heralding a brain infection with intracranial pressure. With these facts estab- 
lished, it is then necessary to follow other signs to confirm the diagnosis, and then an 
attempt should be made to elicit the localizing signs which finally establish the 
diagnosis. 

Among the signs and symptoms to be elicited are the characteristic headache, 
which is not severe but a dull thumping headache that keeps the patient awake in 
spite of his drowsiness. The pulse rate is usually slow, and if one gleans the chart 
for two or three days Macewen’'s sign may be detected; this sign is an elevation in 
temperature at the same time a subnormal pulse rate is noted. This is not per- 
sistent but recurs occasionally. Any other disease will usually elevate the pulse 
rate proportionately to the temperature. Typhoid, when it was prevalent, often 
showed a rise in temperature but not in the pulse rate; the pulse rate, however, 
did not fall to subnormal. A difficulty in sustaining the patient’s attention in con- 
versation is another characteristic of brain abscess. The patient will talk for a few 
moments and then go off into a state of listlessness as though the inquirer were not 
present. He may answer a question put to him a few minutes previously, indicating 
the slowness of cerebration. A moderate increase in spinal fluid cell count to 
between 50 and 200 is also significant. Mild papilledema may be present. 
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LOCALIZATION 

With a picture of this sort in the presence of a chronic ear or sinus infection, it 
will require some localizing signs to assure the diagnosis finally. However, when no 
localizing signs are forthcoming, one is justified in searching the mastoid or sinuses 
and even in exposing the dura, the appearance of which may contribute additional 
information toward the diagnosis. In looking for localizing signs, the otolaryn- 
gologist should be acquainted with a few anatomic features in the areas usually “4 
involved. The temporal lobe, the cerebellum, and the frontal lobe are the areas 
involved when the ear or sinuses are the etiological factors. The temporal lobe is the 
commonest site. One must then consider what an abscess does in the brain and how 
it produces symptoms. An abscess is an area of infection in the brain which started 
adjacent to the ear or sinus and in which there is an attempt to heal to form a localiz- 
ing capsule. The surrounding brain becomes edematous and so involves the nerve 
tissue around the abscess. The edema may temporarily subside in one area and 
reappear in another, thus causing changing and shifting of the symptoms and signs, 
depending on the nerve tissue involved. It is an active process, or it would not 
cause symptoms. It becomes larger as the infection wins over the reparative proc- 


esses of the brain. 


These activities taking place, it is but natural that, besides signs of sepsis, a local 
increase in pressure on the surrounding tissue is exerted. As fluid will exert pres- 
sure in all directions equally, those areas which can give outward manifestations of 
their disease can be then utilized in localization. The shifting edema as mentioned 
« must also be taken into consideration. When these processes interfere with specific 


functions of the brain tissue involved, aberration in these functions can also be noted. 


The Temporal Lobe.—When pressure is inward, mild pressure on the nuclei of 
the third nerve or on the nerve itself will produce a dilated pupil or a ptosis of the 
eyelid on the homolateral side. While these signs are not invariably present, I have 
seen them in at least three such cases. Pressure upward and medially will involve 
the fibers to the facial nerve coming from the cortex. These are nearest to the point 
of pressure and supply the lower part of the face on the opposite side. A contra- 
lateral lower facial paresis will, therefore, become apparent. If the abscess is allowed 
to grow, the arm and leg may then be involved. Unlike a stroke, the appearance of 
the paralysis is not sudden. It comes on gradually. There are first fibrillations, 
then weakness, and finally paralysis. This is the most commonly found localizing 
sign of temporal lobe abscess. If one can get the cooperation of an ophthalmologist 
to repeat visual field studies and the patient is cooperative, a shifting series of cuts 
with recoveries and reappearances, as pointed out by Eagleton, will have consider- 
able value not only in the diagnosis but also in the following of progress post- 
operatively, If the abscess is on the left side in a right-handed person or vice versa, 
the finding of a partial naming aphasia is of significant help. If the abscess is in the 
cortex, many words will have been completely forgotten. Most abscesses being 
subcortical, a few words are forgotten, and even then the use of the object may still 
he retained in memory. For instance, the patient may call a knife a hat or something 
else, yet will remember that a knife is used for cutting. In two cases I have seen 
nystagmus, although this symptom is most usually observed in cerebellar abscess. 
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SHUSTER—BRAIN 


With these few signs, the general appearance of the patient, and the presence of an 
ear infection, it would hardly be difficult to make a diagnosis of temporal lobe 
abscess. 

Cerebellar Abscess.—In this abscess, the patient's headache may be more promi- 
nent ; recurrence of vomiting and vertigo are the general symptoms which enter into 
the picture. For localization, one depends on interference of the infection with 
cerebellar function and to less extent on the pressure which the abscess exerts. 

The function of the cerebellum is homolateral coordination of muscles. It con- 
trols proper movement of muscles, as well as their tone, and inhibits their hyper- 
activity. Asa result of this, tests employed for muscle function will reveal cerebellar 
dysfunctions. Significant reactions to such tests are past pointing, indirect pointing 
in the finger-nose test, overpointing, or hypermetria. There is poor muscle tone, 
and the patient lies limp on that side; any motion in spite of good power is executed 
clumsily as if each joint is innervated separately (decomposition movements). The 
arm is the best limb to be tested, as the area which controls its function is up against 
the petrous pyramid and is the first involved. Ataxia may be present. 

The vestibular component is also involved. Thus, a coarse nystagmus in either 
or both directions, as well as changeability in the direction, may be observed. Vomit- 
ing and vertigo also result from this involvement. Pressure manifestations involve 
the facial nerve, the auditory nerve, as well as the 5th and, at times, the 12th nerve. 
Homolateral paresis is also occasionally encountered. These diagnostic findings 
should be sufficient to localize the abscess. 

Frontal Lobe Abscess.—This is suspected by the existence of frontal sinusitis or 
ethmoiditis, and sometimes orbital involvement by infection. Here the localizing 
sign is also paresis. There may be contralateral facial paresis or paresis of an arm 
or leg. Peculiarly enough, the arm or leg paresis may occur without the facial 
paresis. This depends on the location of the abscess and whether it exerts greater 
pressure upward or downward. Motor aphasia—that is, inability to speak words 
clearly—is occasionally encountered. Any of these findings, together with the gen- 
eral signs of a brain abscess and an etiological factor, is sufficient to localize the lesion. 


TREATMENT 


It is obvious that surgery is the only proper treatment. There have been cases 
reported in which a healed brain abscess was found post mortem, not having ettected 
any symptoms. No one could hope for such an outcome, nor could one depend wholly 
on antibiotics in hope of spontaneous cure. The risk is too great. When surgery is 
decided upon, several problems arise. The first is who is to perform the surgery- 

the otolaryngologist or the neurosurgeon. I believe it may be well to dispense 
with the courtesies and amenities usually observed in speaking of the cooperation 
of the otolaryngologist, neurologist, neurosurgeon, and others, and face the facts as 
they are. The patient is the responsibility of the otolaryngologist. It is he who has 
watched the patient from the onset, cared for the ear or sinus infection, and probably 
operated on these structures when indicated. He is in the best position and should 
be equipped to carry through to the end. It is understandable that in a serious con- 
dition, such as an abscess of the brain, one may desire to share the responsibility by 
consulting with a neurologist who may contribute a broader view about other neuro- 
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logical conditions with which this one may be confused. It may be added, however, 
that unless the neurologist, however competent, 1s equipped with information on the 
problems peculiar to intracranial involvement following ear and sinus infection, he 
can become more of a handicap than an asset. The otolaryngologist should, there- 
fore, be able to make the diagnosis as well as institute the necessary surgical treat- 
ment. 

The second problem posed is the surgical approach, which is a continuation of 
the first problem of who is to do the surgery. One hears of an otolaryngological 
approach and a neurosurgical approach as if they were two good methods and one 
has to make a choice. To my way of thinking, there is no such thing as a choice. 
\ neurosurgeon will approach the abscess in the only way he knows. In this 
approach he judiciously avoids areas like the mastoid and nasal sinuses which are 
to him completely alien. He may explain it on the basis that he fears to drain an 
abscess through an infected field. However, his field is no longer sterile once he 
establishes a channel for drainage far from the source of infection. He will drain 
a cerebellar abscess from the occiput forward and strike an abscess at a distance 
of about 2 in. (5 cm.) when the abscess is located adjacent to the mastoid to the 
depth of about '4 in. (0.6 em.). He will drain a temporal abscess about 1 in. (2.5 
cm.) above the external auditory canal when the abscess is practically bulging into 
the mastoid cavity in the floor of the middle fossa. He will drain a frontal lobe 
abscess from above down at some distance when here, too, the abscess is frequently 
within ' in. (1.3 em.) from the posterior sinus wall. In all these instances, it is not 
a rarity for the neurosurgeon to miss the abscess, and, when it is later attacked 
through the mastoid or sinus cavity, it is easily located. There is another point 
stressed in the approach through a clean field, that is, that infection may be carried 
into the brain when search is through the infected area. This has not proved to be 
a serious matter. Lesides infecting the area at a distance when drainage is through 
a distant point, that distant point is a fresh field and not as resistant to the infection 
as the tissues surrounding the mastoid or sinus which have slowly been subjected to 
walling off and localization. It may also here be stressed that many times, when in 
doubt, a search was made with negative findings which did not produce any 
deleterious results—no infection was introduced. With proper care for cleanliness 
of the wound and instruments before the brain is searched, this should not be a pro- 
cedure to be feared. In fact, it is safer when in doubt that an abscess exists, to 
search than to hope it is not there, only to find difficulty later. Furthermore, one 
must not overlook the fact that after the neurosurgeon has successfully drained an 
abscess, the feeding point in the mastoid or sinus is still present and must be eradi- 
cated if it has not already been done by the otolaryngologist. 

Another point of importance in this discussion is the method of handling the 
abscess once it is decided to operate. A number of methods have been used. A num- 
her of descriptions have appeared in the literature, and some of them did not hold 
sway for very long. For instance, after the first World War, the King method had 
its enthusiasts. This procedure required uncapping of the abscess, permitting the 
remainder to hermate, and sutfusion with surgical solution of chlorinated soda. 
Dandy described a method of repeated tapping after the dura was exposed. — Irri- 
gation of the abscess, gauze packing, wire baskets, and rubber tubes were all 
employed. Delayed opening of the abscess after the surrounding dura was coagulated 
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or packed off with a coffer dam to prevent spread to the meninges was and still ts 
employed. Waiting six weeks for encapsulation after the supposed beginning of the 
abscess was at one time considered important. This time was gradually diminished 
to two weeks on the basis of the additional benefit accrued from antibiotic and 
sulfonamide therapy. One of the best series of cases is the well-known series 
described by William Macewen in his book in 1893. Here immediate drainage was 
instituted, and a decalcified chicken bone was used as a drain. The results were good 
in a series of more than 20 consecutive cases. Recently, neurosurgeons have been 
advocating total resection of the encapsulated abscess as though it were a tumor. 
This bold treatment also leans heavily on antibiotic therapy, as well as on the control 
of bleeding with a coagulating apparatus. 

It has been my experience in a fair number of cases of brain abscess, cerebral 
and cerebellar, with recovery that, as soon as the abscess is diagnosed and localized, 
incision, drainage, and the insertion of a rubber tube is the simplest and most satis- 
factory method. Waiting for encapsulation has never appealed to me as logical 
because I could not see the benefit of leaving a known abscess in the brain in hope 
of encapsulation. On two occasions that | practiced this, | met with disaster. When, 
however, immediate drainage was instituted, the results were satisfactory. Anti- 
hiotics and sulfonamides helped considerably. 

I previously referred to the simplicity of this procedure. Nothing could be 
simpler. After having performed the necessary mastoid and sinus surgery and 
adequately exposed the dura, changed gloves, cleansed the wound by irrigation, and 
applied tincture of iodine to the dura, a small incision is made and a searching instru- 
ment is introduced. This may be a special cannula like the Grant cannula or a 
grooved director. When pus has been released, a small rubber tube is glided into 
the cavity using the grooved director as a guide. This is not an attempt at over- 
simplification. It is merely stating the facts, and no otolaryngologist need stand 
in awe at this procedure. As long as one is gentle, observes cleanliness, and knows 
the limit of depth to be searched, that is all there is to it. In the cerebellum anterior 
to the lateral sinus, 1 in. (2.5 em.) inward and backward is safe. In the temporal 
lobe, 11% in. (3.8.cm.) inward and forward is safe in order to avoid the inferior horn 
of the lateral ventricle. In the frontal lobe, 1 in. backward is safe. The less the tub- 
ing is later manipulated the better. The brain does not tolerate too much traumatism. 
The tubing may be left in situ two, three, or four weeks without disturbing it. The 
outer dressing may be changed when necessary. In three cases, one involving the 
cerebellum and two the temporal lobe, when the existence of an abscess was sus- 
pected but insufficient localizing signs were present to justify the search, the mastoid 
wound was left wide open, the dura having been exposed. Within a few days after 
relief of the bone pressure on the cranial contents, the abscess expanded and 
some localizing signs appeared. In each of these instances, with proper sterile pre- 
cautions, the dura was incised and the abscess drained while the patients were in bed. 
The patients recovered. This is not to advocate doing brain surgery in bed instead of 
in an operating room but merely to indicate further the simplicity of the procedure 
and that it can be done in this way when necessity requires it. 

A word about resection of the abscess in toto is in order. This has been advo- 
cated in view of the use of antibiotics and coagulating currents in hope of eradicating 
once and for all the abscess cavity. There is no doubt that this works out as far as 
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the recovery of the patient is concerned, This, however, is not in keeping with the 
principle of minimum traumatization of the brain. It is known that even in extensive 
hemorrhage of the lenticular striate artery during a stroke function often is recovered. 
This probably occurs because the blood infiltrates and compresses the nerve tissue, 
and when it is absorbed a considerable amount of recovery can take place. This 
would be impossible were all the fibers severed. This may be applied to brain 
abscess. An abscess starts as a small nucleus; a plastic exudate surrounds it, and 


as it enlarges pushes the tissue aside more than it destroys. When the abscess is 


trained, resolution takes place with recovery of function. When the abscess is 
resected and numerous areas coagulated for bleeding, a great amount of destruction 
is inflicted. This was brought home to me in a case of cerebellar abscess when the 
neurosurgeon resected an encapsulated abscess. The patient still did not recover, 
when it became necessary for me to drain another larger abscess anteriorly through 
the mastoid cavity. This patient recovered, but it was weeks before he could 
coordinate his speech muscles, and now after many months complete reeducation 
of his muscles on the affected side has not yet been accomplished. In the number 
of cases that I have managed with simple drainage and the patient recovered, func- 
tion recovered rapidly, practically before the patient was discharged from the 
hospital. 
SUMMARY 

It is pointed out that brain abscesses of otic and rhinal origin are not uncommon. 
They originate in areas in the field of the otolaryngologist, and he should be fully 
equipped to manage them to the end. A few localizing signs are recorded to help 
establish the diagnosis. The treatment is surgical, and its simplicity is emphasized 
so that no otolaryngologist need stand in awe before it and may manage it in his 
routine surgical work. 
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INTRAEPITHELIAL CARCINOMA (CANCER IN SITU) OF THE LARYNX 


FRANZ ALTMANN, M.D. 
IRVING GINSBERG, M.D. 
AND 


ARTHUR PURDY STOUT, M_D. 
NEW YORK 


ARYNGEAL intraepithelial neoplastic growths without invasion, which are com- 
parable to those found in many other mucous membranes and in the skin, have 
passed almost unnoticed by laryngologists and pathologists. Published information 
concerning them is almost nonexistent. Broders * referred to one case in 1932, three 
others were reported by Brighton and Altmann,? and two solitary cases, each asso- 
ciated with infiltrating cancer, were described independently by Snitman * and by 
srunner.* In Jackson and Jackson’s textbook * the lesion is described, but is called 
a precancerous condition. The authors of this book note that it is often seen 
adjacent to an area of invasive cancer, and they cite one instance, on page 409, in 
which the cellular changes were such that the condition must be regarded as intra- 
epithelial carcinoma. At the Presbyterian Hospital we have been impressed by the 
frequency with which this diagnosis has been made on biopsy sections, and have 
been uncertain as to how the lesion should be treated because its natural history 
was unknown. From January, 1940, through June, 1950, there were 312 laryngeal 
epitheliomas diagnosed by histological examination. No less than 57 of these 
showed intraepithelial changes which in our opinion warranted the diagnosis of 
intraepithelial epithelioma. Nine of these were cases of recurrent papillomas in 
which some of the papillomas showed anaplastic changes in the epithelium. We 
have decided to omit these cases from this study because we were rot certain that 
they were in fact intraepithelial epitheliomas, and in any event the course and 
behavior of these papillomas differs from the rest of our lesions. They will be dealt 
with separately in a later communication. 


This study was aided by a grant from the Hayden-Coakley Fund. 

From the Departments of Otolaryngology and Surgical Pathology of Columbia University 
College of Physicians and Surgeons, and the Presbyterian Medical Center. 

1.. Broders, A. C.: Carcinoma in Situ, Contrasted with Benign Penetrating Epithelium, 
J. A. M. A. 99:1670, 1932. 

2. Brighton, G. R., and Altmann, F.: Bowen's Disease and Superficial Mucosal Epithelioma 
of Upper Respiratory and Alimentary Tracts, Arch. Otolaryng. 36:354, 1942. 

3. Snitman, M. F.: Carcinoma of the Larynx: Significance of Histopathologic Study of 
Serial Sections; Preliminary Report, Arch. Otolaryng. 42:178, 1945. 

4. Brunner, H.: Superficial Epidermoid Carcinoma of the Larynx, Arch. Otolaryng. 51:49, 
1950. 

5. Jackson, C., and Jackson, C. L.: Disease and Injuries of the Larynx: A Textbook for 
Student and Practitioners, Ed. 2, New York, The Macmillan Company, 1942. 
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There remain 48 cases (12.2%) which showed definite intraepithelial anaplastic 
tumor. Ninteen of these cases showed some degree of infiltrative growth. In 10 
it was extensive and the intramucosal involvement occurred at its margins; in 9 
others the infiltrative growth was very limited and was only detected on microscopic 
study ; the remaining 29 cases, or 9.3% of the total number of laryngeal cancers, 
showed only intraepithelial cancerous changes in one or several subsequent biopsies. 

Cancer in situ in the larynx shows the same predilection for the male sex as 
does infiltrative cancer. Among 274 cases with infiltrative growth 254 were in 
males and 21 in females, a ratio of 12.1 to 1. Among the 29 intraepithelial tumors 
27 were in males and 2 in females, a ratio of 13.5 to 1. However, unlike intra- 
epithelial epithelioma in the cervix uteri, for which the mean age of women is about 
10 years younger than for infiltrative cancer, in the larynx the mean ages are 
approximately the same—57.2 years for frankly infiltrating cancers, 55.8 years for 
cancers with limited invasion, and 58.4 years for purely intraepithelial growths. 


HISTOLOGICAL CHARACTERISTICS OF INTRAEPITHELIAL CARCINOMAS OF THE LARYNX 


Intraepithelial cancer of the larynx probably originates in most instances from 
squamous epithelium. It shows essentially the same cellular characteristics as 
ordinary squamous cell epitheliomas. The main distinguishing feature is its peculiar 
spread within the epithelium towards the periphery, instead of infiltrating growth ; 
through the basement membrane into the underlying connective tissue. 


The cells of the basal layer differ in size and shape, and are arranged, not in : 

\f one continuous regular row, but irregularly and at different levels, so that the normal : 
stratification of the epithelium is more or less completely lost. The prickle cells : 

are irregular in size and shape, oval or spindle shaped, and resemble the basal cells. : 


The intercellular bridges are often hard to detect or completely missing. The nuclei 
show a marked variation in size, shape, and chromatin content. Mitoses are fre- 
quent and often atypical, and can lead to the formation of multinucleated giant cells. 
The epithelial layer is often but by no means always thickened. If rete pegs are 
present, they are frequently widened and elongated and protrude deeper into the 
underlying stroma. The latter shows a round cell infiltration in the subepithelial 
layers (Fig. 1, A and C). 

Not infrequently the carcinomatous epithelium shows a tendency to keratiniza- 
tion. This can lead to regular or parakeratotic surface keratinization or, in rare 
instances, to formation of epithelial whorls or horny pearls within the carcinomatous 
epithelium. More frequently abnormal individual cell keratinization (dyskeratosis ) 
is found, and occasionally even the more or less complete picture of Bowen’s disease 
when poikilokarynosis and dyskeratosis are present (Brighton and Altmann *). 


EXPLANATION OF Figure 1 


A, intraepithelial epithelioma of the right arytenoid area without invasion. This 71- 
year-old man had intermittent hoarseness and sore throat for 15 months. Biopsy of thickened 
rough area over right arytenoid showed marked cellular anaplasia within surface epithelium 
as illustrated. Vocal cords showed no malignant change. Giving of 3,000 r, to each side of the 
larynx, was followed by marked epithelitis. There was no recurrence after 13 months. Death 
from arteriosclerotic heart disease occurred 16 months after treatment. 

B, intraepithelial epithelioma showing extension into ducts and limited invasion in diagnostic 
biopsy. This 61-year-old man showed a lesion at junction of anterior and middle thirds of 
right vocal cord. After biopsy cord was removed by laryngofissure. Area involving mucosa 
is shown, but all evidence of invasion was removed at biopsy. There was no recurrence after 
67 months. 

C, detail from B, showing character of cellular anaplasia, and replacement of normal cells 
within surface mucosa. 
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Figure 2 
(See legends on opposite page) 
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As in ordinary cancer, there seems to exist a parallelism between the degree of 
differentiation of the intraepithelial cancer and the degree of invasiveness. Among 
27 cases of intraepithelial cancer without apparent invasion, there were 10 completely 
anaplastic, 13 with some, and 4 with a marked, degree of squamous differentiation. 
Among the 19 cases with infiltrative growth, 12 were completely anaplastic, 7 
showed some, but none a marked degree of, squamous differentiation. 


When the cancers involve areas into which excretory ducts of the glands open, 
they often extend into the ducts, and in some instances farther towards the periph- 
ery, into the glandular acini themselves. Since only a small part of the true cords 
is free from glands, the great majority of tumors involve such glandular areas, and 
in 45% of the examined cases the ducts were affected (Figs. 1B and 2). 

The border between the normal and the pathological epithelium is in most 
instances distinct and without transitional cell forms. The border either forms a i 
vertical line, perpendicular to the base of the epithelium, or is slanted towards the ; 
normal epithelium in such a way that the cancer cells extend along the basement 
membrane and in the deeper parts farther than in the superficial regions (Fig. 34). 

The vertical line could be interpreted as indicating temporary standstill of the 
carcinomatous growth, the slanted line as indicating progression. No matter ; 
whether the adjacent normal epithelium is of the squamous or of the columnar type, 
there is nowhere evidence that the progressing tumor actually invades the normal 
epithelium or pushes it away, as is the case in invasive tumors growing into the 
epithelium. It looks as if the carcinomatous changes start in the basal cells and as 
if in the process of progression adjacent basal cells are gradually affected and 
transformed into cancer cells. 

Within the squamous epithelium, the cancerous basal cells produce pathological 
upper layers of cells. In some places the columnar epithelium has been replaced 
by squamous epithelium before the encroachment by the carcinoma. In the regions 
where the carcinomatous epithelium extends into areas covered by columnar 
epithelium, for instance in certain lesions extending into the ventricle, strikingly 
similar pictures are seen, with the difference, of course, that the proliferating 


EXPLANATION OF FIGURE 2 


A, intraepithelial epithelioma showing extension into the ducts and early microscopic 
invasion. From a 53-year-old man, who after hoarseness for six months showed a small lesion 
at anterior commissure. After biopsies showed involvement of both cords, laryngectomy was 
done. There was extensive intramucosal involvement of both cords, both ventricles, and both 
ventricular bands. Microscopic examination showed limited invasion in anterior part of both 
vocal cords. There was no recurrence after nine years. 

B, extensive intraepithelial epithelioma with questionable invasion incompletely removed. 
In a 59-year-old woman with intermittent hoarseness for years, more marked for six months, 
there was marked thickening of left cord and left arytenoid area. Repeat biopsies from these 
areas showed intraepithelial epithelioma with questionable invasion. Left cord was removed 
at laryngofissure. There was widespread involvement of the whole cord with extension down 
ducts and into glands. Although tumor had been cut through and extension of disease was 
noted after 20 months, nothing was done, and patient died of hemorrhage one month later. 
Photograph shows surface involvement with extension down ducts, and emphasizes large number 
and depth of glands in parts of vocal cord. 

C, detail from area marked by arrow in B. Tumor cells have extended down ducts, greatly 
thickening and enlarging them. To left of center a group of cells has apparently pushed outward 
through basement membrane, suggesting invasion. 
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Fig. 3 !, intraepithelial epithelioma of right vocal cord with questionable invasion on 
biopsy only. In a 58-year-old man with hoarseness for eight months, right cord appeared 
diffusely infiltrated up to anterior commissure and there was questionable extension to left cord. 
Biopsy showed epithelioma with questionable invasion. Laryngectomy was dene, with no recur- 
rence after 53 months. There was extensive involvement of right cord to anterior commissure 
and to voeal process. Some patches were seen in right ventricular band and subglottic space. 
All of this was superficial, without invasion. Photograph shows complete involvement of surface 
mucosa at left and basal involvement only at right. 

B, intraepithelial epithelioma showing limited invasion. After hoarseness for seven months, 
biopsies from diffusely thickened right cord and small nodule on left cord both showed intra- 
epithelial epithelioma with limited invasion on right side. Laryngectomy showed very extensive 
bilateral intraepithelial epithelioma with only tiny area of superficial invasion on right side shown 
above. There was no recurrence after 88 months 
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undifferentiated basal cells do not differentiate into normal but into pathological 
squamous cells. The involvement of the ducts by cancer cells may be either a direct 
extension of the cancerous process or may be explained as a transformation of non- 
cancerous into cancerous cells in a fashion similar to the transformation of columnar 
into squamous epithelium following irradiation, as suggested by Brighton, Altmann, 
and Hagan.’ In any event, this cancerization of ducts and acini has not been 
interpreted by us as evidence of invasive cancer. 

In some instances the transition between the normal and the carcinomatous 
epithelium is gradual, and between the two an area is intercalated in which the cells 
show some anaplasia but not yet the outspoken characteristics of cancer. These 
areas of “cellular unrest” are comparable to the areas of “basal cell hyperplasia” in 
lesions of the cervix uteri; they show also a certain similarity to the areas of 
“transitional” epithelium which sometimes separate the fully differentiated squamous 
from the columnar epithelium. In small biopsy specimens from such areas covered 
with “transitional” epithelium, the decision whether one has to deal with a benign 
or a potentially malignant change can sometimes become very difficult. 


TasLe 1.—/ntraepithelial Epithelioma Without Invasion 


No 
Checked No. 
by No. Not 
Location Determined Total Opera- Con- Con- 
by Clinieal Examination No tion firmed firmed Histologic Examination 
Anterior third of cord........ 12 s 6 2 Anterior third + suglottic 
space, 1; entire cerd, 1 
Anterior third of eord + ; 
subglottic space ............ 1 1 1 
Middle third of cord........ . 7 5 2 3 Middle + posterior third, 1; 
entire cord, 1; both eords, 1 
8 1 Entire cord + subglottic space 
4 1 Both cords + subglottic space 


CLINICAL CHARACTERISTICS OF INTRAEPITHELIAL CARCINOMAS OF THE LARYNX 


The great majority of the tumors originated from the vocal cords. On laryngo- 
scopic examination the noninvasive tumors appear as circumscribed or more diffuse 
grayish, whitish, or more reddish thickenings, of the vocal cord, with a smooth or 
slightly granular surface. The anterior part is usually involved; occasionally the 
lesion is found in the middle third. In some instances a more diffuse thickening 
of the entire cord or an extension into the subglottic space was observed, but the 
motility of the cord was unimpaired in all instances. Sometimes the tumors 
originated near the anterior commissure, and in that case they not infrequently 
extended across the commissure into the other cord or downward into the subglottic 
region. 

In 27 of the 29 noninvasive cancers the lesion had an intrinsic, and in 2 an 
extrinsic, location. In 14 of the 27 intrinsic cancers the accuracy of the clinical 
findings could be checked through the histological examination of the operative 
specimens; in 2 other cases the tumors were, as subsequent clinical observation 
showed, completely removed by biopsy (Table 1). 


6. Brighton, G. R.; Altmann, F., and Hagan, C., Jr.: Reactions of Laryngeal Tissue 


Following Extended Fractional Roentgen Irradiation, Arch. Otolaryng. 33:631, 1941. 
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It seems noteworthy that among the 16 cases checked by histological examina- 
tion of the operative specimen, only one showed evidence of infiltrative growth. 
Less reliable was the clinical estimate of the extent of the lesion. In 7 of the 16 
cases the lesion extended over a larger area than had been suspected on clinical 
examination. It either spread over a larger part of one cord or even crossed over 
the anterior commissure into the other cord, or it extended downward into the 
subglottic region. Glandular metastases were never found, on either clinical or 
histological examination. 

Of the two extrinsic cases, the lesion was found clinically in one over the tip 
of the arytenoid without apparent involvement of the interior of the larynx. In 
the second case, the lesion involved clinically the entire cord and the arytenoid, 
but histological examination also showed involvement of the ventricle, the ventric- 
ular band, and subglottic space. In this case evidently a primary intrinsic lesion 
had become extrinsic. 


Taste 2.—I/ntraepithelial Epithelioma with Limited Invasion 


No. 
by No. Not 
Location Determined Total Opera- Con- Con- 
by Clinical Examination No tion firmed firmed Histologic Examination 
Middle third of cord......... 1 1 “ 1 Anterior % + anterior com- 
missure 
% of cord........... 2 2 2 
3 3 1 2 Extending through anterior 
commissure into other cord,, 
1; extensive infiltrating 
growth, 1 
Entire cord + anterior third 
Anterior commissure and ad- 
jJacent parts of both cords 1 1 ne 1 Extending into ventricle and 
ventrieular bands and pos- 
terior parts of cords and 
bands 
Anterior commissure + sub- 
glottic space ............... 1 1 5% 1 Extending into entire right 
cord and anterior part of 
left cord 


The location of the nine tumors with limited invasion seen in the biopsy speci- 
mens is shown in Table 2. The lesions in these cases were, as a rule, more 
extensive than in those without invasion. Again in only one case was extensive 
infiltrative growth found in the operative specimen after laryngectomy. In four 
others the lesion was found to be more extensive than on clinical examination. 
The limited invasion was always confined to the site of the biopsy and its neighbor- 
hood, but intraepithelial changes extended throughout the cord, across the commis- 
sure into the other cord or diffusely into the cords, the ventricles, the ventricular 
bands, or throughout the entire larynx. 

The location of the lesions in the 10 cases with extensive invasive changes but 
with marginal intraepithelial spread is shown in Table 3. In four instances the 
lesions were purely intrinsic, in four they had evidently been primarily intrinsic 
but had by subsequent spread secondarily become extrinsic, and. in two their loca- 
tion was primarily extrinsic. In all of these cases the lesions were, as it was to be 
expected, more extensive than in the preceding groups, and in 5 of the 10 cases there 
were clinically recognizable metastatic cervical glands. In three of the five cases 
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in which histologic examination was made, the lesions seen microscopically were 
more extensive than had been suspected clinically. This was due in one of them 
to extensive invasive growth, in one to extensive superficial spread, and in one to 


multicentric development of intraepithelial lesions throughout the larynx. 


A comparison of the three groups shows that the noninvasive tumors were, as 
a rule, smaller than those with limited invasion and that those with marked invasion 
It may be, therefore, that these tumors show in 


were the most extensive ones. 
the beginning intraepithelial spread which is later followed by invasive growth. 


An attempt was made to get an approximate idea as to how long these tumors 
remain noninvasive. For that purpose the average duration of the clinical symptoms, 
particularly of the hoarseness, was determined at the time when the patients were 


3.—I/ntraepithelial Epithelioma with Marked Invasion 


No. 


by No. Not 
Location Determined Total Opera- Con- Con- 
by Clinieal Examination No. tion firmed firmed Histologic Examination 


Purely Intrinsic Tumors 


Cord and ventricular band.. 2 2 1 1 Approaching aryepiglottie fold 
and midline im interarytenoid 
region 

Anterior commissure + an- 

terior third of both cords. 1 1 1 
Anterior commissure + both 
1 1 1 Infiltrating growth into ven- 


tricle, aryepiglottice fold, and 
pyriform sinus 


Secondarily Extrinsic Tumors 


Cord + ventricular band + 


Cord + ventricular band + 
aryepiglottic fold .......... 1 0 
Cord + ventricular band + 
aryepiglottic fold + ary- 
tenoid cartilage ........... 1 1 = 1 Patches of intraepithelial and 
invasive tumor in anterior 


commissure, other cord, and 
aryepiglottie fold 


Cord + ventricular band + 
aryepiglottic fold + ary- 
tenoid cartilage + pyriform 
1 


Primarily Extrinsie Tumors 


Arytenoid cartilage + inter- 
arytenoid + postericoid re- 


first seen. It was hoped that by comparison of the figures in the three groups, 
certain conclusions could be drawn as to their relative duration. Quite unexpectedly 
the duration of the symptoms was, however, approximately the same in all the three 
groups, namely six months. If these figures are correct, in spite of the small number 
of cases examined, one would be forced to the conclusion that the size of the lesions 
and the time of onset of the infiltrating growth are not so much a question of the 
length of their duration as of the growth activity of the tumor tissue. This 
could therefore be an explanation of the fact that the average age of the patients 
with intraepithelial cancers of the larynx is not significantly lower than that of those 


with invasive cancers. 
The main diagnostic difficulties encountered in these cases were twofold. The 
microscopic changes were in many instances more extensive than the clinically 
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visible changes. k-ven diffuse intraepithelial changes may remain unrecognizable 
or can at least not be differentiated from chronic laryngitic changes which often 
accompany or precede them. The differentiation between intraepithelial cancer, 
epithelial “unrest,” and sometimes even ordinary transitional epithelium in small 
biopsy specimens can be extremely difficult. Furthermore, specimens taken from 
one part of the lesion may show intraepithelial tumor, and from another part 
invasive tumor (Fig. 38). In other instances involvement of the glandular ducts 
can be mistaken for infiltrating growth. Very thorough clinical examination, 
together with repeated biopsies from the diseased area itself and its neighborhood, 
seems the only way to establish the correct diagnosis. Even after multiple biopsies 
the possibility, however, still exists that a limited invasive downgrowth might be 
overlooked although this never occurred in any of our cases in which multiple 


biopsies were made. 


TREATMENT OF INTRAEPITHELIAL CARCINOMA OF THE LARYNX 


\ review of the clinical course of cancer in situ shows definitely that it is a 


less malignant process than infiltrating cancer. This impression is confirmed by 


the fact that only 1 of the 29 patients with noninvasive cancer and none of those 
with limited invasion is known to have died from cancer. If more extensive surgery 
had been used, even the one death would most probably have been avoided. 

The treatments used in those cases with no or only limited invasion varied from 
simple biopsies with probably complete removal of the tumor to laryngofissure with 
wide excision of the involved area or even sometimes total laryngectomy. In others 
lnopsy and radiotherapy were used. The lack of uniformity is easily understandable. 
Nene of the attending physicians, particularly in the earlier years of this study, 
knew what to expect from intraepithelial cancer. Its relatively lower degree of 
malignancy evidently accounts for the fact that at least in the noninvasive forms 
any of these treatments when used properly has a chance of success. 

Table 4 shows the methods of treatment used in the three groups of cases and 
the results obtained. Biopsies were done in all cases. The figures appearing under 
that heading indicate the number of cases in which that was the only form of treat- 
ment used. Thus in several cases laryngectomy was preceded by laryngofissure as 
well as by numerous biopsies. When this occurred, the lesser procedures are not 
mentioned, 

The evaluation of the different forms of treatment is difficult because of the 
relatively small number of cases and the incomplete follow-up in some of them. 

If nommvasive lesions are small and circumscribed, they may be completely 
removed by biopsy. .\ very careful follow-up over a long period of time is neces- 
sary, however, to be sure that no tumor has been left behind or that new and 
independent foci have not developed. If there are recurrences, more extensive 
treatment is required. All the patients who had laryngofissure and also one of the 
two laryngectomized patients are so far well and symptom free. The other 
laryngectomized patient died of cerebral hemorrhage. 

In the cases with limited invasion laryngofissure and laryngectomy were equally 
successful, and all patients have so far remained symptom free. 

The patients with more extensive invasion but intrinsic tumors all remained 
symptom free after laryngectomy. All those with extrinsic tumors died regardless 
of the treatment emploved. In this last group of patients the lesions showed the 
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same clinical behavior as ordinary infiltrating tumors. Evidently the same extensive 
surgical treatmerit is required, with the same very limited chances for success. The 
same is, of course, true of all tumors with glandular metastases. 

With the exception of this last group, in which more extensive surgery is 
required than that which was used, all those with adequate surgical removal of the 
tumor did very well. There was no death attributable to cancer among 24 cases. 

The question arises, however, whether in these tumors with a definitely lower 
degree of malignancy, particularly in those without evidence of invasion, the same 
radical procedures as in frankly invasive tumors are really necessary. 

In view of the excellent results of appropriate radiation therapy in regular 
circumscribed cancer of the vocal cord with normal motility of the latter (Schall,' 
for instance, reported recently 12 out of 13 cases symptom free for five or more 
years), radiotherapy should seriously be considered in cases without any or with 


Tas_e 4.—Results of Treatment 


Group 1: No Invasion 


29 cases 
Intrinsie tumors, 27 
Followed, 25 Biopsy only, 4: 1 died of unexplained coma before laryngofissure was done; 
3 well (11, 70, 112 mo.) 
Laryngofissure, 10: all well (10, 11, 26, 26, 30, 37, 50, 52, 54, 78 mo.) 
Laryngectomy, 2: 1 well 60 mo.; 1 died after 31 mo. at age of 63 of cerebral 
hemorrhage 


Radiotherapy, 9: 5 well (12, 15, 25, 30, 68 mo.); 4 died, 3 of cardiac failure, 
1 after 15 mo. at age of 86, 1 after 22 mo. at age of 85, 1 after 36 mo. at 
age of 76; 1 had late radiation perichondritis and died of its sequelae 
after 56 mo. at age of 72 
Extrinsic tumors, 2 
» Followec, 2 Laryngofissure, 1: tumor incompletely removed; died after 21 mo. of el. 
Radiotherapy, 1: died a‘tter 15 mo. of cardiac failure at age of 72 
Group 2: Limited Invasion 
9 cases, all intrinsic Laryngofissure, 4: all well (45, 56, 65, 115 mo.) 
Laryngectomy, 5: all well (26, 51, 76, 82, 103 mo.) 
Group 3: More Extensive Invasion 


10 cases 
Intrinsic tumors, 4 
Followed, 3 Laryngectomy, 3: ail well (19, 27, 46 mo.) 
Extrinsic tumors, 6 
Followed, 5 Laryngectomy, 1: tumor incompletely removed; died after 39 mo. 
Radiotherapy, 4: all died (5, 14, 28, 30 mo.) 


only limited invasion. In cases with normal motility of the cord and without notice- 
able invasion of the subglottic space, with adequate and properly administered 
radiotherapy chances should be at least equally as good as and perhaps even better 
than in cases of ordinary cancer. The superiority of the functional results after 
radiotherapy as compared with those after surgery are obvious, and the risk seems 
not undue. 

In lesions which would require total laryngectomy, radiotherapy seems prefer- 
able in all definitely noninvasive lesions. In tumors with limited invasion, radio- 
therapy could with reasonable risks be tried if the location of the lesion is one in 
which radiotherapy has been carried out successfully ; also in frankly invasive tumors, 
for instance in lesions of the vocal cord and of the ventricular band. In tumors with 
fixation of the cord and in subglottic lesions, surgery still seems preferable even in 
cases with apparently limited invasion. 


7. Schall, L. A.: Cancer of the Larynx: Five Year Results, Tr. Am. Laryng., Rhin. & 
Otol. Soc. 55:347, 1951. 
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The fact that four of the nine patients with noninvasive tumors treated with 
radiotherapy died is no valid objection against this form of treatment. Three of 
the patients died of heart failure at an advanced old age and one of the sequelae 
of a late radiation perichondritis, a complication which with the present improved 
methods of radiation possibly would have been avoided, 

In two of the cases in which radiotherapy was used, a diffuse infiltration of the 
whole cord was seen, without clinical involvement of the anterior commissure and 
without impairment of the motility of the cord. In view of the fact that the intra- 
epithelial lesions very often extend histologically beyond the clinically visible limits, 
it seems possible that a laryngotissure, if it had been performed, would have been 
unsuccessful and would have necessitated total laryngectomy, as actually happened in 
one of the cases in which operation was done. In these two cases the patients have 
been symptom free for 25 and 30 months, respectively. 

Radiotherapy was used in two other cases with diffuse changes in both cords, 
which if treated by surgery certainly would have required laryngectomy. One 
patient has now been symptom free for 12 months, and one died symptom free of 
cardiac failure after 36 months. 

Many more cases and longer periods of follow-up will be needed to decide the 
question of surgery versus radiotherapy. It must, however, be emphasized that as 
long as radiotherapy is in many instances reserved for patients regarded as poor 
surgical risks, a fair comparison between the results of surgery and radiation will 
remain impossible, even if radiation is applied by competent radiotherapists. Radio- 
therapy does not in many instances seriously diminish the chances of a subsequent 
operation, more particularly since the advent of chemotherapy and antibiotics. A 
trial with radiation therefore seems permissible in many more instances than in 
invasive tumors in an attempt to avoid mutilating procedures without unduly 
endangering tne patient's chances for cure. 


SUMMARY AND CONCLUSIONS 

Intraepithelial carcinoma of the larynx shows essentially the same cellular charac- 
teristics as ordinary squamous cell epithelioma. The main distinguishing feature 
is its peculiar spread within the epithelium instead of infiltrating growth into the 
underlying stroma. It is felt that the diagnosis of cancer can be based on the cellular 
changes within the epithelium alone and must not depend on the presence or absence 
of a more or less accidental feature such as infiltrating growth. Cancer in situ is, 
therefore, regarded as true cancer from the very beginning and not as a precancerous 
condition. The histological changes in the larynx are very similar to those in the 
cervix uteri and other mucous membranes. In both locations an extension of the 
cancerous process into the glands is frequently noted. The diagnosis is sometimes 
very difficult and several biopsies are often needed to confirm it. 

Intraepithelial carcinoma of the larynx is a relatively frequent disease. In a 
consecutive group of 312 laryngeal cancers, there were 29 such cases without any 
evidence of invasion of the underlying tissue; 19 cases showed evidence of infiltrat- 
ing growth in addition to the intraepithelial spread. In 9 this was very limited 
and of microscopic proportions only; in 10 it was more extensive. The disease is 
about 10 times as frequent in men as in women. In contradistinction to cervical 
lesions, the age incidence in the larynx is the same as for infiltrating cancers. 
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The tumors originate from areas covered with stratified squamous epithelium, 
most frequently the anterior third of the vocal cord, and spread from there into the 
adjacent areas, sometimes even across the anterior commissure into the other cord. 
The noninvasive tumors are, as a rule, smaller than those with limited invasion ; 
those with extensive invasion were the largest. 

Since the duration of the clinical symptoms was about the same in all the three 
groups, the size of the lesions and the onset of the infiltrating growth are not so much 
a question of the duration of the disease as of the rate of growth of the tumor tissue. 
This would explain why the average age of the patients with intraepithelial cancers 
of the larynx was not significantly lower than that of those with ordinary invasive 
cancers. 

The results of the different methods of treatment used in the reported cases have 
been analyzed. It is concluded that in view of the lesser degree of malignancy of 
cancer in situ the treatment can be more conservative than in infiltrating cancers. 
Radiotherapy has evidently a better chance for success than in extensively infiltrat- 
ing cancer, and should be seriously considered, particularly in those cases in which 
laryngectomy is the only alternative. 
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THE JUGULAR FORAMEN SYNDROME 


Evidence That Transient Cases May Be of Viral Origin 


J. H. FONT, M.D. 
SAN JUAN, PUERTO RICO 


Hk ASSOCIATION of unilateral laryngeal paralysis with other paralyses, 
and sometimes with anesthesias, has been common knowledge since Avellis ! 
described 10 cases of unilateral paralysis of the soft palate and the larynx. In the 
years since 1891 others have observed similar association of signs, and several 
names have been attached to the complex. Vernet? in 1918, partly on the basis of 
his work reported earlier (1916),° provided a comprehensive view of the various 
associated paralyses and anesthesias. It referred to the complex as a syndrome of 
the last four pairs of cranial nerves. Lederer * proposed a nomenclature based on 
the nerves involved and the location of the lesion responsible. According to his 
classification, the lesion could be bulbar, in the jugular foramen, in the parapharyn- 
geal space, or near the arch of the aorta. A more recent review, with the report of 
one case, by Fox and West ° has further helped in clarifying this symptom complex. 

While there has been no clear-cut differentiation in the literature, it is obvious 
that these cases fall into two clear-cut groups: cases in which a full clinical recovery 
occurs and cases in which the nerve lesion persists. In the latter group, in which 
the paralyses and anesthesias are permanent, the onset has been sudden and with- 
out any associated disease. The term idiopathic has been attached to this type. 
Obviously, either these lesions have been due to permanent and complete damage 
to the nerves, in such a way that regeneration is not possible, or the lesions have 
involved the cell bodies of the nerve nuclei. Cases of this type have been hard to 
clarify because of the isolated character of the damage. These cases are not fatal, 
and the usual methods of clinical examination shed no further light. 

In the cases in which recovery occurs numerous hypotheses have been offered. 

This syndrome has been reported as occurring in association with trauma, 
aneurysms, tumors, and inflammatory processes of the region. Syphilis has been 

Presented as a candidate's thesis in partial fulfilment of the requirements for membership 
in the American Laryngological, Rhinological, and Otological Society, Inc. 

1. Avellis, G.: Klinische Beitrage zur halbseitigen Kehlkopflahmung, Berl. Klin. 40:1-26, 
1891, 

2. Vernet, M.: The Classification of Syndromes of Associated Laryngeal Paralyses, J. 
Laryng. & Otol. 33:354-365 (Dec.) 1918 

3. Vernet, M.: Sur le syndrome des quatre derniéres paires craniennes, d’aprés une 
observation personnelle chez un blessé de guerre, Bull. et mém. Soc. méd. hdép. Paris 40:210- 
223, 1916. 

4. Lederer, F. L.: Diseases of the Ear, Nose and Throat, Philadelphia, F. A. Davis 
Company, 1945. 

5. Fox, S. L., and West, C. B., Jr.: Syndrome of Avellis: Review of Literature and 
Report of One Case, Arch, Otolaryng. 46:773-778 (Dec.) 1947. 
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blamed as a frequent offender ; inflammation of the jugular bulb complicating disease 
of the middle ear, tumors of the glomus jugularis, extension of tumors originating 
at the base of the skull or in the nasopharynx, and suppurative processes of the neck 
have been implicated. The jugular foramen syndrome implies the simultaneous 
presence of a peripheral nerve lesion, that is, one in the foramen itself or in its close 
vicinity, either above or below the opening. 


Recent clinical experience of my own in two cases and the five cases reported by 
Engstrom and Wohlfart,® together with other reports, to be cited later, indicate 
that in some of these cases now included with the syndrome the disease may be of 
virus origin. Herpetiform lesions have been associated, and other viral manifesta- 
tions have been present. In all the cases reported by Engstrom and Wohlfart, 
vesicles could be observed in the auricle and the external auditory canal and in 
the pharynx. Facial paralysis occurred in three cases, while signs referable to the 


acoustic nerve were noted in all five cases. i 


(ne of the five cases was reported as a typical instance of the Ramsay Hunt 
syndrome. This case is peculiar in that the patient was first taken ill with severe 
pain in the left side of the face, in the left side of the neck, and around the left ear, 
with a few herpetiform lesions developing about a week later on the trunk and lower 


extremities, as well as a group of similar vesicles in the left external auditory meatus, 
in the left tonsillar region, and along the left lateral margin of the tongue. Promptly 
thereafter he presented paralysis of the left side of the face of peripheral type and 
experienced hoarseness, severe difficulty in swallowing, and hypogeusia of the left 
half of the tongue. The left half of the larynx was immobile, as was the pyriform 
sinus. There was weakness of the left side of the palate. The facial paralysis showed 
satisfactory regression in about two weeks, but the laryngeal paresis did not improve 


until about six weeks after the onset of the hoarseness. 


Parkinson,’ referring to the rarer and more serious complications of herpes 
zoster, such as lesions of the motor neurones, stated: “It is the occurrence of such 


complications that at once dispels the concept of zoster as a uniformly benign ; 
infection confined to the sensory neurones.” He cited cases of “zoster sine herpete”’ ‘ 
of the geniculate ganglion, with evidence of zoster of the neighboring ganglia, which : 


could strengthen the assumption that certain cases of Bell’s palsy might be formes 
frustes of zoster. From analogy with geniculate zoster, it may be assumed that 
certain of the oculomotor paralyses, especially when associated with ophthalmic 
neuralgia, may be due to “zoster sine herpete.” 

Herpes zoster affecting the head, especially the outer ear, is often associated 
with facial paralysis. Tryde,* in 1872, was the first to report a case of herpes zoster 


6. Engstr6m, H., and Wohlfart, G.: Herpes Zoster of the Seventh, Eighth, Ninth and 
Tenth Cranial Nerves, Arch. Neurol. & Psychiat. 62:638-652 (Nov.) 1949. 

7. Parkinson, T.: Rarer Manifestations of Herpes Zoster: Report on Three Cases, Brit. 
M. J. 1:8-10 (Jan. 3) 1948. 

8. Tryde, C.: Bemerkungen zur Facialisparese, Schmidt’s Jahrb. 2:272, 1872; cited by 
Tschiassny, K.: Site of the Facial Nerve Lesion in Cases of Ramsay Hunt’s Syndrome, Ann. 
Otol. Rhin. & Laryng. 55:152-174 (March) 1946. 
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associated with signs of involvement of the seventh cranial nerve. Ramsay Hunt ® 
elaborated the concept of the geniculate ganglion syndrome in 1907. Among Hunt’s ® 
numerous contributions is a discussion of a symptom complex of acute posterior 
poliomyelitis of the geniculate, auditory, glossopharyngeal, and vagal ganglia. He 
cited several earlier authors who had reported herpes pharyngis and herpes laryngis 
and pointed out that herpetic lesions of the ganglia of the glossopharyngeal and 
vagus nerves might be responsible for herpes zoster oticus, but his main interest 
was centered on the aural, rather than on the pharyngeal and laryngeal, aspects of 
the subject. 

It is to be recalled, as pointed out by Johnson and Zonderman,'® that the region 
of the auricle and external auditory canal is supplied by four cranial nerves (the 5th, 
7th, 9th, and 10th) and by the upper cervical spinal nerves and that the facial nerve 
anastomoses with these. Thus it is possible for paralysis of the facial nerve with 
herpetic lesions on or about the auricle to occur from involvement of the ganglia 
of any of these nerves by the zosterian inflammation. 

Commenting on the case reported by Johnson and Zonderman, Tschiassny " 
called attention to the “stomatitis” involving the right side of the tongue and fauces. 

In his opinion, the initial glossopalatine eruption should be regarded as a herpetic 
manifestation. 

In a case reported by Negus and Crabtree,’* there were facial, pharyngeal, and 
laryngeal paralyses. In the throat herpetic vesicles occurred on the right side of 
the hard palate. The palate was asymmetrical; movements were normal on the left 
side and absent on the right. The pharyngeal constrictors of the right side appeared 
immobile. ‘There was marked diminution of tactile sensibility of the palate and 
posterior pharyngeal wall on the right side. Taste perception was diminished on 
the right side of the tongue. On laryngoscopy the right superior border of the epi- 
glottis showed a white herpetic vesicle with a surrounding zone of injection. The 
right vocal cord was immobile and lay in the cadaveric position; there was a second 
herpetic vesicle on the posterior part of the right aryepiglottic fold. The left vocal 
cord moved normally. No cranial nerves other than the 7th, 9th, and 10th were 
atfected. 

It has long been known that, in conjunction with herpes zoster, paralyses may 
occur on the same side but at a distance from the eruption on the skin. Alajouanine 
and Nick '* reported a case of unilateral paralysis of the soft palate, pharynx, and 
larynx associated with herpes zoster cruralis. On the third day after onset of the 
cutaneous manifestations, without any preceding sensation in the region of the head 

9 Hunt. |. R.: (a) Herpetic Inflammations of the Geniculate Ganglion: A New Syndrome 
and Its Aural Complications, Arch. Otolaryng., N. Y. 36:371-381, 1907; (b) The Symptom- 
Complex of the Acute Posterior Poliomyelitis of the Geniculate, Auditory, Glossopharyngeal 
and Pneumogastric Ganglia, Arch. Int. Med. §:631 (June) 1910. 

10. Johnson, L. F., and Zonderman, B.: Herpes Zoster Oticus (“Ramsay Hunt Syndrome”) : 
Report of Case, Arch, Otolaryng. 48:1-8 (July) 1948. 

11. Tschiassny, K.: The Site of the Facial Nerve Lesion in Cases of Ramsay Hunt’s Syn- 
drome, Ann. Otol. Rhin. & Laryng. 55:152-174 (March) 1946; Herpes Zoster Oticus (Ramsay 
Hunt's Syndrome), Arch. Otolaryng. 51:74-82 (Jan.) 1950. 

12. Negus, V. E., and Crabtree, N. C.: A Case of Herpes Zoster of the VIIth, IXth and 
Xth Cranial Nerves, J. Laryng. & Otol. 58:192-195 (May) 1943. 

13. Alajouanine, T., and Nick, ].: Paralysie vélo-pharyngo-laryngée unilatérale apparue en 
méme temps qu'un zona crural du méme cété, Rev. neurol. 82:278-280 (April) 1950. 
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or the pharynx, a unilateral velopalatopharyngolaryngeal paralysis began to develop 
on the left side. “This uncommon combination indicated a second focus of virus 
infection resulting in disturbances of the motor fibers of the spinal accessory and 
vagus without any symptoms referable to the skin.” 

Jackson '* reported a case of dysphagia due to herpes involving the esophageal 
mucosa. This condition was followed by severe pain in the right leg, and a few days 
later the leg was covered with a herpetic eruption. 

Any paralysis subsequent to or shortly preceding a herpetic cutaneous or mucosal 
eruption of the head and neck should be considered a concomitant complication of 
the herpes zoster, and the neural site of infection should be sought. 

Both the mucosal zoster and the associated motor disturbances in cases of herpes 
zoster are generally regarded as rare conditions. In the classic textbooks, herpetic 
involvement of the 9th and 10th cranial nerves is usually not mentioned, while 
Vernet’s syndrome of the jugular foramen is mentioned only in the differential 
diagnosis of neurologic syndromes of the head and neck. 

In a discussion of aural herpes zoster, O'Neill '® stated that the majority of 
the patients are seen by physicians in general practice, that the condition is con- 
stantly misdiagnosed as eczema, a “stroke,” or Bell's palsy, and that the rarity of this 
disease is more apparent than real. Such cases come within the province of the 
neurologist, as well as that of the laryngologist. 

Engstrom and Wohlfart insisted on examination for possible zosteric eruptions 
in cases of laryngeal paralysis and stated that if such eruptions are not found the 
patient should be questioned in this respect. These authors stated further: 

When the factors of importance in laryngeal paralysis are studied, herpes zoster is seldom 
mentioned. It is probable that herpes zoster of the vagus nerve is a factor of importance, 


hitherto much neglected. 


REVIEW 


ANATOMICOPHYSIOLOGIC 
The jugular foramen represents an irregular interspace within the temporal and 
occipital sutures. One can distinguish two parts: an anterior part, narrow, and 
forming an acute angle, which opens backward and outward; a posterior part, 
roundish, and much larger than the first. 

In “Gray’s Anatomy” ** the jugular foramen is described as a large aperture, 
formed in front by the petrous portion of the temporal, and behind by the occipital; it is 
generally larger on the right than on the left side, and may be subdivided into three compart- 
ments. The anterior compartment transmits the inferior petrosal sinus; the intermediate, the 
glossopharyngeal, vagus, and accessory nerves; the posterior, the transverse sinus and some 
meningeal branches from the occipital and ascending pharyngeal arteries. 
The glossopharyngeal nerve leaves the skull through the central part of the 
jugular foramen, in a separate sheath of the dura mater, lateral to and in front of 
the vagus and accessory nerves. In its passage through the jugular foramen, the 
nerve presents two ganglia, the superior and the petrous. 


14. Jackson, C.: Diseases of the Esophagus: Angioneurotic Edema, Urticaria, Serum 
Disease and Herpes, Arch. Otolaryng. 11:397-402 (April) 1930. 

15. O'Neill, H.: Herpes Zoster Auris (“Geniculate” Ganglionitis) : Report of 8 Cases with 
Photographs of So-Called Syndrome of Ramsay Hunt, Arch. Otolaryng. 42:309-326 (Nov.- 
Dec.) 1945. 

16. Gray, H.: Anatomy of the Human Body, edited by W. H. Lewis, Ed. 24, Philadelphia, 
Lea & Febiger, 1942. 
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The superior ganglion, or ganglion of Ehrenritter, is a small body which lies 
on the back of the nerve trunk in the upper part of the jugular foramen. 

The petrous ganglion, or ganglion of Andersch, lies in the lower part of the 
jugular foramen and appears to include all the fibers of the nerve. 

The glossopharyngeal nerve communicates with the vagus, sympathetic, and 
facial nerves. It is the nerve of taste to the posterior part of the tongue. It supplies 
motor innervation to the stylopharyngeus and, through its branches, helps to form 
the pharyngeal plexus, the constrictors, and the pharyngeal mucosa. Through its 
tonsillar branch, the glossopharyngeal nerve supplies the palatine tonsil, forming 
around it a plexus, from which filaments are distributed to the soft palate and fauces. 

The chief loss of function which can be tested is that of taste on the posterior 
third of the tongue. Lesions of the glossopharyngeal nerve are also expected to 
give disturbances in swallowing and of sensation. Vernet emphasized the impor- 
tance of a minute examination of the sensation of taste in every case with disturb- 
ances of deglutition. 

In emerging from the jugular foramen, the vagus nerve is accompanied by the 
accessory nerve and is contained in the same sheath of dura mater. A septum 
separating them from the glossopharyngeal nerve lies in front. In this situation the 
vagus presents a well-marked ganglionic enlargement, the jugular ganglion. After 
its exit from the jugular foramen, the vagus nerve is joined by the cranial portion 
of the accessory nerve and enlarges into a second gangliform swelling, the ganglion 
nodosum ; through this the fibers of the cranial portion of the accessory nerve pass 
without interruption, being distributed principally to the pharyngeal and superior 
laryngeal branches of the vagus; but some of its fibers descend in the trunk of the 
vagus, to be distributed with the recurrent laryngeal nerve. 

Phe jugular ganglion communicates with the glossopharyngeal nerve, with the 
facial nerve by means of its auricular branch, and with the sympathetic nerve fibers 
by means of an ascending filament from the superior cervical ganglion. 

The ganglion nodosum, besides allowing the fibers of the cranial portion of the 
accessory nerve to pass through it, is also connected with the hypoglossal nerve, 
the superior cervical ganglion of the sympathetic chain, and the loop between the 
first and the second cervical spinal nerve. 

The pharyngeal branch of the 10th nerve is the principal motor nerve of the 
pharynx. It joins the branches from the glossopharyngeal, sympathetic, and external 
larvngeal nerves to form the pharyngeal plexus. From the plexus, branches are 
distributed to the muscles and mucous membrane of the pharynx and the muscles 
of the soft palate except the tensor veli palatini, which is supplied by a branch of 
the fifth cranial nerve. 

Unilateral paralysis of the soft palate associated with paralysis of the muscular 
apparatus of the pharynx and larynx, plus sensory disturbances of that region, 
occurs in involvement of the vagus nerve. On deglutition the normal elevation of 
the velum palatinum does not occur, and the nasopharyngeal space is not closed off 
against entrance of liquid, and sometimes also of solid food. Much more striking 
disturbances of swallowing than those occurring in simple unilateral paresis of the 
velum palatinum are to be expected, owing to the paralysis of the constrictors. Dys- 
function of the velum and/or the slightest disturbance of the taste should give 
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rise to a meticulous examination of the posterior wall of the pharynx. On exami- 
nation, the unilateral paralysis is recognized by the fact that the ipsilateral half 


of the soft palate remains motionless, while the normal side is elevated and the 
uvula is pulled to the unaffected side. In the resting state nothing may be found, 
“e” or inducing nausea will 


but causing the patient to produce the sounds “ah” or 
produce the characteristic symptom of deviation of the posterior wall of the velum 
of the unaffected side toward the affected side. 


The vagus nerve carries the fibers of all the laryngeal nerves. A vocal-cord 
paralysis associated with signs of implication of the ninth cranial nerve may be 
regarded as due to a lesion seated in or above the jugular foramen, for, on emerging 
from this foramen, the ninth nerve passes away from the vagus. Unilateral vocal- 
cord paralysis is recognized by hoarseness, and on mirror laryngoscopy the vocal cord 
on the affected side is seen to remain motionless in the paramedian position. A 
single lesion, to produce total paralysis of half the larynx, must be situated above 


the origin of the superior laryngeal nerve. In such a case there would be accom- 


panying sensory paralysis. There also occur unilateral disturbances in the sensitivity 
ot the soft palate and pharynx. These disturbances manifest themselves by total 
anesthesia, hypesthesia, or hyperesthesia. The diagnostic importance of these dis- 
turbances should not be underestimated. 

The cranial part of the accessory nerve, in passing through the jugular foramen, 
separates from the spinal portion and continues over the surface of the ganglion 
nodosum of the vagus, to the surface of which it is adherent, and is distributed 
principally to the pharyngeal and superior laryngeal branches of the vagus nerve. 


The spinal part enters the skull through the foramen magnum and is then 
directed to the jugular foramen, through which it passes, lying in the same sheath 
of dura mater as the vagus but separated from it by a fold of the arachnoid mem- 
brane. In the jugular foramen, the spinal accessory nerve receives one or two 
filaments from the cranial part of the nerve, or joins it for a short distance and 


then separates from it again. 

As the spinal accessory nerve transverses the sternocleidomastoid muscle, it gives 
several filaments to the muscle and joins with branches from the second cervical 
nerve. In the posterior triangle, it unites with the third and fourth cervical spinal 
nerves, while beneath the trapezius it forms a plexus with the third and fourth 
cervical nerves, and from this plexus fibers are distributed to the muscle. 


Involvement of the spinal accessory nerve is indicated by atrophy and paralysis 
of the sternocleidomastoid muscle and the upper half of the trapezius muscle. Test- 
ing is accomplished by bringing into play the respective physiologic motor functions 


against resistance. 


REPORT OF CASES 


Case 1—A white man aged 32 suddenly became ill with a violent pain over his right eye, 
the pain extending through the head to the occiput. Photophobia was persistent, and diplopia 
was a frequent complaint. Besides, the patient had suddenly become hoarse, and swallowing 
became impossible. He had to resort to pressing on both nostrils to make liquid go through 
the esophagus, at times regurgitating it through the nose. 


The patient was referred to me by the ophthalmological service, with the following note: 
“The patient has an acute nasopharyngeal infection that requires immediate care.” There was 
blood spitting in the morning. The resident on the ear, nose, and throat service described the 
nasopharynx as acutely inflamed and reported acute laryngitis. 
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I saw the patient six days later, on Nov. 10, 1949, and reported the findings as follows: 
(1) paralysis of the left side of the soft palate, with pronounced deviation of the uvula to the 
right; (2) paralysis of the left constrictor muscles of the pharynx; (3) diminution of sensation 
on the left side of the soft palate, pharynx, and larynx; (4) hypogeusia of the posterior left 
half of the tongue; (5) paralysis of the left vocal cord, in the paramedian position; (6) weakness 
of the left sternocleidomastoid and left trapezius muscles 

The ocular symptoms had disappeared, and apparently there was no evidence of motor 
complications in the right eye. The laryngopharyngitis reported by the resident had evidently 
cleared up completely under intensive antibiotic treatment, and no herpetic lesions could be seen 
anywhere on a very caretul search Phe patient's general condition was good. The reactions 
to serological tests for syphilis had always been negative, and the hemograms failed to show 
any departure from the normal, X-ray examinations of the chest and skull, including the 
jugular foramen, revealed no abnormality 

\ barium swallow, with the aid of a thick barium sulfate preparation, showed no delay 
in the flow. “The pyriform sinuses, however, behaved in a bizarre manner, inasmuch as the 
barium was retained a long time in them, and the left pyriform sinus filled out more completely 
than the right one; the barium passed completely via the left pyriform sinus without any diffi- 
culty on the way down to the cardia. Esophagoscopy was advised, but the patient refused.” 

The rapid regression of the paretic symptoms, especially of the severe difficulty in swal- 
lowing, however, was amazing. The paralysis of the velum and the shoulder girdle did not 
completely disappear until six menths later. 

There were no signs of involvement of the oculomotor, facial, or acoustic nerves during the 
course of the illness, except for the ocular symptoms at the onset. 

Case 2--A man aged 64 had been in relatively good health until he woke up one morning 
with a severe right-sided headache and excruciating pain on the right side of the face, radiating 
to the right ear and the right side of the neck. The patient did not know how he could have 
survived such agony. His condition was promptly aggravated by the ensuing inability to 
swallow, and he could hardly talk. The stormy onset was soon followed by progressive weakness 
of his right arm, associated with a dull aching pain in the right shoulder, which was aggravated 
by motion of the arm. 

Three weeks afterward, on Dec. 2, 1949, the patient was referred to me. He was still in pain 
but could swallow much better and could talk with a husky voice. Treatment had consisted of 
administration of penicillin and sulfadiazine, application of hot packs to the right side of the 
neck, and sedation. The attending physician, noting a persistently red, swollen mucosa, limited 
to the right half of the pharynx, and hoarseness that did not respond to treatment, thought of 
the possibility of cancer of the larynx 

My examination of the patient at that time revealed (1) paralysis of the right side of the 
sott palate, resulting in its being pulled upward and sideward to the left; (2) hypogeusia of the 
right posterior third of the tongue; (3) hypesthesia of the right margin of the soft palate, 
right posterior pharyngeal wall, and right half of the larynx; (4) paralysis of the right vocal 
cord, with the cord in the intermediate position, about halfway between abduction and adduction, 


and a herpetic vesicle on the right ventricular surface, and (5) waste and weakness of the right 


trapezius and right sternocleidomastoid muscles. There was drooping of the right shoulder, and 


the supraclavicular and infraclavicular spaces were more pronounced on the right side than 
on the left. The patient was unable to lift his right arm sidewards more than 45 degrees. There 
was no tilting of the head; however, he instinctively bent his head toward the normal side in 
order to swallow satisfactorily. 

An esophagram, taken after considerable difficulty in the act of swallowing, showed free 
passage of the barium in the hypopharynx and the upper portion of the esophagus. There was 
conspicuous lack of coordination between the emptying acts of the pyriform sinuses, in that the 


right pyriform sinus was much more sluggish than the left. 
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X-ray examination of the skull, in which the incidence described by Mifka!? was followed 


as closely as possible, showed the right jugular foramen to be clear and transparent. The rest of 
the skull showed considerable thickening of the bones of the calvaria in its posterior portions, 


but otherwise nothing remarkable. The cervical portion of the spine, including the atlas and axis, 


showed hypertrophic changes about the fifth and sixth bodies. Findings on chest examination 


were negative. Serological reactions tor syphilis had always been negative. The hemograms 


showed persistent lymphocytosis. Unfortunately, the spinal fluid was not examined, as the 


patient refused to undergo spinal puncture. The edema of the right tonsillar pillars and the 


2 


herpetic lesions of the right ventricle disappeared on Jan. 13, 1950, and with them the pain. 


The right vocal cord was again functioning normally, and the swallowing function was com- 


pletely restored, but there was still paralysis of the right pharyngeal muscles and of the right 
shoulder muscles. By June 30, 1950, the patient had gained complete restoration of all muscular 
functions, but because of a recurrence of the hoarseness he returned. A small nodule was 
removed from the free border of the right vocal cord. The cord was found to be functioning 
normally in both adduction and abduction. 


COMMENT 


Laryngeal paralysis may occur in association with other motor paralyses and 
with paresthesias and anesthesias. There are two major classes of paralyses of this 


type: those in which recovery does not take place and those of a temporary nature. 


In addition to the mention of numerous etiological factors in the literature, there is 


a concise summary by Engstrom and Wohlfart which focuses attention on the pos- 
sibility that in some of these cases the paralysis may be a local manifestation of a 


viral infection characterized primarily by herpetic eruptions. 


Two new cases are presented in which the association of the herpetic eruption, 


the generalized illness, and the onset of paralysis was so close that the assumption 


of a viral origin of the lesions producing paralysis seems justified. 


A detailed analysis of the literature dealing with these paralyses shows that in 


many of the reported cases herpetic lesions have been an unemphasized component. 


It is proposed that in the absence of obvious lesions in neighboring structures, 


and when the paralysis is accompanied by general manifestations, the syndrome of 


the jugular foramen be studied from the point of view of a possible viral origin. 


Cases of Dr. W. Reichard and Dr. A. Rullan, both of the staff of the San Patricio 


Veterans Administration Hospital, formed the basis for this study. 


des Foramen 


jugulare, Wien. klin. 


17. Mifka, P.: Zur rontgenologischen Diagnostik 


Wehnschr. 61:742-744 (Oct. 28) 1949. 
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VANCER of the head and neck comprises from 12 to 14% of all cancers of the 

A body. If the cancer is seen and treated early, the prognosis compares favorably 
with that of any other malignant growth, A large percentage of the laity and a 
great many physicians as well feel that a malignant tumor in this region is hopeless 
and that treatment is useless, but, fortunately, such is not the case. When the 
growth is large, i. e., exceeding 2 cm. in diameter, five-year cures average between 
20 and 30%. On the other hand, when the growth is small, i. e., measuring not 
over 2 cm., the five-year cures increase to 50 to 60%, proving that the earlier the 
diagnosis is made, the better the prognosis. 

We laryngologists are usually the first specialists to examine these patients, 
and it behooves us to make an accurate and early diagnosis. This is not as difficult 
as it sounds if we examine each and every patient carefully and painstakingly, 
using our senses of sight and touch, aided by proper lighting and good laryngeal 
and postnasal mirrors. No examination may be called complete unless every vestige 
of the nose, nasopharynx, pharynx, mouth, tongue, and larynx is visualized. X-rays 
of the sinuses and lateral views of the neck, accompanied by planographs of the 
larynx, help us a great deal in arriving at the correct diagnosis. We must cultivate 
the habit of palpating every tumor in this region, owing to the fact that much 
valuable information is obtained in this way. As a rule, one may outline the extent 
of the tumor and determine whether or not the surrounding tissues have been 
invaded, the consistency of the tumor, whether it is hard or soft, and whether it is 
movable or fixed. 

The physician should do a biopsy and histologic study on any suspicious growth 
that has been present for over two weeks, with the exception of a melanoma. The 
latter should be excised in toto with a wide excision, the physician making certain 
not to cut through the growth. Melanoma is an extremely malignant disease result- 
ing from the growth of a tactile end organ. The cells may or may not produce 
pigment. Half of these malignant tumors arise in pigmented nevi which have been 
present in a benign form for many years, Trauma to benign pigmented lesions 


may contribute to malignant changes. The diagnosis is made by clinical inspection. 
wide surgical excision is 


Biopsy is contraindicated in case of suspected lesions ; 
mandatory. The cervical nodes of the neck must be palpated, in each case following 
From the Manhattan Eye, Ear, Nose and Thoat Hospital. 
Read before the Central New York Eye, Ear, Nose and Throat Society at Syracuse, 
N. Y., Feb. 27, 1952. 
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a regular routine, so that we will not overlook any enlarged node. The preauricular 
node should be palpated first, followed by the submaxillary chain, and the upper 
middle and lower cervical group along the sternomastoid; the physician should 
palpate especially under the anterior border of the sternocleidomastoid muscle for 
nodes along the jugular vein. Then the spinal accessory group in the posterior 
triangle of the neck and those along the upper border or underneath the clavicle 
should be palpated. 

In palpating the neck for enlarged nodes, we must distinguish between nodes 
that can be felt and those that are enlarged. In some patients, especially those with 
thin, long necks, it is possible to palpate some of the different chains of nodes, even 
though these nodes are not enlarged. The nodes that are larger on one side than 
the other are those that always make us suspicious of metastatic cancer. 

It is of paramount importance that we do not hurry in the examination of these 
patients. No matter how busy we are, we must give them all the time necessary, 
even if by special appointment or by having them return several days in a row until 
our examination is completed. 


NECK 


THE 


PRIMARY CANCER OF 

With the exception of cancer of the thyroid gland and cancer of the salivary 
apparatus, primary cancer of the neck is very uncommon. Primary cancers arising 
in the embryonal branchial remnants and carotid body tumor are rare. Primary 
sarcomas of the somatic structures of the neck occur most frequently in the first 
to second decades. They are more invasive locally and metastasize to the lungs 
more readily than epithelial cancers. The treatment is radical resection. Leukemia, 
lymphosarcoma and Hodgkins’ disease represent the malignant lymphomas which 
may manifest themselves in the neck. The accepted treatment is radiation therapy. 
Diagnosis is by biopsy. 


CAVITY 


ORAL 


CANCER OF THE 
Cancer of the oral cavity comprises about 70% of all cancers of the upper 
respiratory and alimentary tracts. It is mainly a disease of middle and old age, 
and affects men predominantly. Contributory causes in oral cancer include irrita- 
tion from poor-fitting dentures, chronic biting of the mucosa of the cheek, and 
excessive smoking. Syphilitic and nonsyphilitic glossitis is common in cancers of 
the tongue. Most of the lesions are of epidermoid type. The early cancers are 
usually painless, and some are not recognized until metastatic nodes appear in 
the neck. 

Treatment.—Cancers of the palate, floor of the mouth, mucosa of the cheek and 
anterior portion of the tongue may be treated by surgery, x-rays, er both. Where 
the growth is easily accessible, we feel that it should be removed surgically. Cancer 
of the lip and gums should be removed surgically. Cancer of the base of the tongue 
and of the tonsil should be treated by radiotherapy. If metastasis occurs in cervical 


nodes, neck dissection should be done. 


NASOPHARYNGEAL CANCER 
Of the patients with cancer of the nasopharynx 80% are male. The types of 


tumor in order of frequency are (1) anaplastic epidermoid carcinoma, (2) lympho- 
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sarcoma, and (3) lymphoepithelioma. The early stages of the primary growth give 
few or no symptoms. Later, nasal obstruction (usually unilateral) bloody discharge, 
fullness and pain in the ear of the affected side, impairment of hearing, and tinnitus 
are among the classic symptoms. Swellings in the neck, which may be unilateral 
or bilateral, may be among the first symptoms noted by the patient, or by his 
physician in many cases. As the lesion progresses, the patient complains of fullness 
in the area and pain in the throat and head, and in the later stages signs of intra- 
cranial involvement are frequently seen. Qne of the earliest is diplopia due to 
involvement of the sixth nerve; as the disease progresses, other cranial nerves may 
be involved, producing. various symptoms depending on the nerve or nerves 
atfected. 

Diagnosis.—Varly diagnosis is less frequently made for this lesion than for 
lesions of any other part of the upper respiratory tract and food passages. This is 
usually caused by the misinterpretation of the classic symptoms and failure to make 
a thorough examination of the nasopharynx. The nasopharynx can be visualized 
if the examiner is patient and skillful. The most satisfactory view is obtained with 
a mirror; the nasopharyngoscope is also used, as well as different types of palate 
retractors. In any case, the nasopharynx must be completely visualized. In most 
cases the lesion may be seen, but in a few the primary lesion may be small and 
easily overlooked. There is also a group in which the primary lesion cannot be 
found, and in this group a biopsy is made from the metastatic cervical nodes. 
Orientals are very susceptible to this type of cancer. Many patients are seen in the 
late stages of this cancer because of the negligence on the part of the first examiner. 
It is not unusual to find patients who have had a biopsy done on a cervical node, 
establishing the lesion as a metastatic carcinoma, and then given x-ray therapy 
without any attempt being made to search for a primary lesion in the nasopharynx. 
Again, one frequently sees patients who have been given x-ray therapy without any 
histological diagnosis. Too frequently, the physician sees patients presenting the 
classic symptoms who have had various types of surgery done, including tonsillec- 
tomy and submucous resection, as well as empirical therapy with antibiotics. 

It is generally agreed that the primary lesion is best treated with x-ray therapy 
through portals in the neck as well as by intraoral route. In a large majority of 
cases, the primary lesion can be destroyed by this method. However, there are 
a few cases in which one finds tumor tissue remaining after x-ray therapy, and 
in these cases it is often helpful to plant radon seeds into the remaining tumor. The 
treatment is by radiation therapy, because these neoplasms are usually highly ana- 
plastic and radiosensitive. The cervical metastasis is also best treated by irradiation. 
If the cervical metastasis does not appear until six months or a year or more after 
the primary lesion in the nasopharynx has been arrested, then neck dissection is 
incicated, provided there is no metastasis to some other part of the body. 


CANCER 


OF THE PARANASAL SINUSES 


Cancer of the paranasal sinuses predominates in men and occurs chiefly in the 
sixth and seventh decades as an epidermoid type cancer, although sarcomas also 
occur. No contributory causes are known. Clinical signs and symptoms are rare 
until the tumor is well advanced. Swelling may occur in the cheek or palate. Later 
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there may be nasal obstruction or bleeding. Pain or discomfort does not occur in 
the early stages. Treatment consists of radical removal of the upper jaw and the 


eye if necessary, followed by irradiation. 


GLAND TUMORS 


SALIVARY 


The majority of salivary gland tumors occur in the parotid, and 25% of them 
are malignant. Of the submaxillary gland tumors, 75% are malignant. Benign 
mixed tumors have frequently manifested malignant degenerative changes. They 
have a tendency to remain localized and only rarely are invasive. Malignant tumors 
of the parotid rarely cause symptoms in the early stages. However, in the sub- 
maxillary gland, there is often severe pain. Diagnosis is by aspiration biopsy. 


Treatment is surgery. 


SKIN CANCERS 


Cancers of the skin usually occur on the face. The condition is relatively com- 
mon. The clinical varieties of skin cancer are squamous-cell and basal-cell carcinoma, 
malignant melanoma, and adenocarcinoma. Basal-cell carcinomas are locally destruc- 
tive but do not metastasize. The other types are capable of both local and general 
metastasis. Chronic irritations such as long exposure to the sun, chronic ulceration, 
trauma, and chemical irritation, are recognized etiologic factors. These different 
tumors occur at sites of predilection on the face. Basal-cell carcinomas occur about 
the eyelids, nose, chin, and preauricular areas ; squamous-cell carcinomas predomi- 
nate on the cheek, brow, scalp, ears, and lips. There is usually no pain or discomfort. 


Diagnosis is by biopsy. 


THYROID GLAND CANCERS 


Cancer of the thyroid gland affects females more frequently than males, and 
although the growth occurs oftenest in the 40 to 60 year age groups, it is the most 
frequently encountered cancer of the head and neck in children. Nothing is known 
as to the direct cause of thyroid cancer. However, almost all cancers arise in 
nodular goiters. Five per cent of clinically benign nodular goiters in adults prove 
to be malignant on pathological examination. Ten to 20% of multinodular goiters in ‘ 
men are also found to be malignant. (Multinodular thyroids are a common phe- 
nomenon in older women because of the cycles of activity and regression that have 
taken place.) Solitary tumors of the thyroid should be considered precancerous 
lesions at any age. On pathological examination, 20% of these are proved malig- 
nant. Thyroid tumors in children are particularly prone to malignant change. In 
most cases the growth consists of low-grade papillary adenocarcinoma, usually 
metastasizing to the cervical nodes relatively late in the course of the disease. Other 
morphological varieties of cancer which occur are spindle-cell, giant-cell, Hurthle- 
cell, and anaplastic carcinoma. The symptoms are seldom marked in the beginning ; 
usually the patient complains of a lump in the neck. Occasionally the tumor will 
encroach upon the adjacent structures—trachea, recurrent nerve, esophagus—or 
invade the mediastinum, with the production of appropriate symptoms of dysphagia, 
dyspnea, wheezing, hoarseness, etc. If uncontrolled, the most frequent cause of 
death is from the local effects of the disease, namely, pressure upon and invasion 
of the trachea and esophagus. If the local tumor has been completely or partly 
removed and local effects relieved or prevented, metastasis to bone, lungs, or other 
viscera may take place at any time up to 20 years. In any case, the progress of the 


: 

* 


146 MV. A. ARCHIVES OF OTOLARYNGOLOGY 


disease tends to be slow. There are no distinguishing clinical characteristics 
between early cancer of the thyroid and benign adenoma containing cancer. For 
this reason, all thyroid tumors should be excised, preferably by complete removal 
of the affected lobe or lobes. If cancer is found and the cervical nodes are suspected, 
a radical neck dissection is done. The average malignant tumor of the thyroid is not 
radiation-sensitive. In recent years, radioactive iodine has been used in treating 
metastatic thyroid cancer. Unfortunately, only 15% of malignant thyroid tumors 
will pick up this isotope, and only in an occasional case is this of benefit. 

The immediate prognosis of thyroid cancer is good owing to its slow course. 
If treated adequately in the early stages, it carries a better prognosis than most 
forms of cancer of the head and neck. 

Treatment of head and neck cancer cases consists of surgical excision or irradia- 
tion therapy of the primary lesion and cervical metastasis to lymph nodes if present. 
Many factors are concerned in the decision whether surgery or irradiation or a 
combination of the two will be utilized in the particular case in question. The 
decision will depend upon the location of the primary growth, histopathology of 
the tumor, extent of local and metastatic involvement, and other factors. 

Radiotherapy of cancer may consist of the application of x-rays, radium, or 
radioactive substances. For in this form of treatment, to be successful, the cancer 
must be radiosensitive, relatively small in area, and accessible, so that a cancericidal 
dose can be administered without irreversible damage to normal tissue structures. 
Some cancers are so radiosensitive that they may be successfully irradiated even 
when they are extensive, e. g., lymphosarcoma and malignant lymphoma; others 
are so radioresistant that for them excision is always preferable, e. g., osteogenic 
sarcoma. Radiation therapy is invaluable in the treatment of anaplastic and meta- 


‘static cancer of the nasopharynx, base of the tongue and tonsils and has produced 


a percentage of cures of early laryngeal cancer equal to that of surgery, with better 
preservation of the voice. 

When surgery is feasible, it is desirable that the primary cancer and metastatic 
cervical deposits be removed in continuity. This often entails excision of a portion 
of the tongue, floor of the mouth, mandible? (Commando operation), or larynx, or 
thyroid gland, with the contents of the neck dissection en masse. For cervical 
metastatic cancer, radical neck dissection is the method of choice in the majority of 
cases, provided that the primary site is controlled or removable at the same time that 
the dissection is performed, and that there is no clinical evidence of distant metastasis 
outside the neck. Radical neck dissection refers to an operation that purports to 
remove as thoroughly as possible from the lateral and anterior aspects of the neck 
the lymph nodes and lymphatic vessels that are likely to be involved in metastatic 
cancer. The procedure should include the sternocleidomastoid muscle, internal 
jugular vein, submaxillary salivary gland, and all the nodes from the mandible above 
to the clavicle below and from the trapezius muscle behind to the midline of the 
neck anteriorly, 

1. “Commando operation” is a shortened term for combined partial mandibulectomy with 
radical neck dissection in continuity performed for cancers of the pharynx (tongue, floor of 
the mouth, etc.) with cervical metastasis. 
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CUNNING-TURNBULL—CANCERS 


In cases of cancer with no evident metastasis, excision of the tumor with a wide 
margin of normal surrounding tissues is done, when surgery is indicated. Examples 
are excision of lip, skin, and tongue lesions and laryngofissure and total laryngectomy. 


CANCER OF THE LARYNX ¥ 


In approximately 80% of all cases, cancer of the larynx starts on the vocal cord, 
the first symptom being hoarseness. If patients with cancer of the larynx could be 
seen during this early stage, and treated at this time, the percentage of cures would 
be close to 100%. All lesions of the larynx should be looked on with suspicion until 
they are proved not to be malignant. 

The treatment of cancer of the larynx depends on many things: size and location 


of the growth; mobility of the cord; age; general health and mental attitude of the : 

patient; and whether or not the nodes of the neck are involved. All these factors ¢ . 

should be considered at length before the physician decides what type of treatment ' t 

is best suited for the individual patient. In case of an early cordal tumor, in which i ‘ 

the lesion does not cross the anterior commissure or extend beyond the vocal process ; ; 

posteriorly and in which the cord moves freely, laryngofissure is the operation of : : 

choice. Cures can be obtained in about 80% of cases of this type of tumor, leaving : 4 

a good, if somewhat husky voice. X-ray therapy in the hands of a competent thera- : : 

pist offers the same percentage of cures provided that the radiotherapist is familiar : 

with the treatment of these lesions. The radiotherapist must specialize in this field, ‘ 

just as the surgeon must be trained and qualified in this branch of surgery. The i i 

radiotherapist must have clinical judgment and radiotherapeutic experience, and he i 

must be familiar not only with the technical part of radiotherapy but also with the i 

clinical behavior and anatomical location and extent of the diseased process. i ; 
On the other hand, when the growth has involved one or both cords and the 

anterior commissure, when there is a binding down of the cord or the growth 


extends posteriorly or subglotically, or when the aryepiglottic fold is affected, laryn- 
gectomy is the operation of choice. The epiglottis should always be removed in 
laryngectomy, for in many cases when the anterior commissure is reached the base 
of the epiglottis may be found to have been invaded, and such invasion often escapes 
detection even on careful inspection with the mirror. In our routine laryngectomy, 
we always remove the hyoid bone, the epiglottis, and the ribbon muscles. We have 
found malignant cells in these muscles when we did not expect them; so we now ; 
remove the muscles routinely. In the cases of extrinsic cancer with involvement of 

the nodes of the neck, the larynx should be removed and a radical neck dissection 
performed at the same time. 


118 E. 53rd St. 
1930 Wilshire Blvd. 
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MENTAL FACTORS IN RELATION TO RECONSTRUCTIVE SURGERY 
OF NOSE AND EARS 


ARTHUR PALMER, M.D. 
AND 


SMILEY BLANTON, M.D. 
NEW YORK 


HIEN ONE contemplates surgery for the correction of nasal and ear deform- 

ities, the mental reactions of the patient should be carefully studied and 
evaluated. The fact is recognized that one person may be severely handicapped by 
a given facial disfigurement, whereas another will adjust himself to such a degree 
that surgical correction may not be necessary or even advisable. One person may 
dismiss from his thoughts a slight deformity of the nose, while a second may have 
reactions that amount to an obsession because of a similar slight defect. 


If we are to predict what the whole effect of any surgical procedure will be, 
we must understand the workings of the patient’s mind. Occasionally we feel that 
a certain patient will never be satisfied even with a reasonably good result or that 
he is likely to turn his attention to some other real or imaginary defect. If there 
is little prospect that the patient will be helped, it is best not to undertake surgery. 
Qn the other hand, we are frequently pleased to find great improvement in the 
personality of a certain patient after correction of some minor defect. The emotional 
reactions before and after operation are often out of proportion to the deformity. 
Unlike the person who is physically handicapped by deafness or loss of sight or 
because he is crippled, the person with a facial disfigurement may well be able to 
carry on a great variety of occupations, but his disfigurement is a barrier to his 
securing employment. 

As Macgregor puts it: 

Perhaps nothing is so eloquent and significant as the human face. Looking at one another 
is our most basic form of conversation and wherever people meet in a primary face-to-face 
relationship it is the face which is generally the center of attention. It is the source of vocal 
communication, the expressor of emotions and the revealer of personality traits. . . . Visible 


physical characteristics evoke reactions which, depending upon our particular cultural values 
may be those of immediate repulsion or attraction.! 

Presented at the Otorhinolaryngologic Section meeting of the American College of Sur- 
geons, Atlantic City, N. J., Feb. 12, 1952. 

Professor of Clinical Surgery, Cornell University Medical College, and Attending Surgeon, 
New York Hospital (Dr. Palmer); Associate Professor of Clinical Psychiatry, Vanderbilt 
University (Dr. Blanton). 

1. Macgregor, F. C.: Some Psycho-Social Problems Associated with Facial Deformities, 
Am. Sociol. Rev. 16:630 (Oct.) 1951. 
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Both the nose and the ears are prominent parts of the head, and we are par- 
ticularly conscious of any abnormalities present there. Patients with saddle-back 
nasal deformities may be thought to have syphilis. Thoughtless acquaintances may 
ask the person if this is the case. 

A nurse with a traumatic saddle-back deformity once said that often she would 
dress up in her prettiest clothes to keep an evening engagement, take a look in the 
mirror, and decide to stay home. After rib-cartilage transplant to correct the 
deformity, her attitude changed and she began to enjoy life. 

A schoolmaster was concerned because of the presence of a small dorsal hump 
and slight asymmetry of the nasal tip, deformities which ordinarily would pass 
unnoticed. He drew outlines of the type of nose he desired. Surgical correction 
was undertaken with some reluctance but in the hope that a happy ending of his 
troubles would follow. Surgically the result was reasonably good, but the effect upon 
the patient was disappointing. He did not like his nose and wanted it back in its 
original shape. He was persuaded to wait, but at the end of five years a second 
operation was performed without promise as to the outcome. After this the patient 
wrote to say that his peace of mind had been restored and he hoped the operator 
would derive some satisfaction in knowing this. The curious fact is that only 
minute changes in construction were effected. But the patient’s reaction had a very 
favorable psychological turn. In such cases the operator’s peace of mind, as well 
as the patient’s, is at stake to a very considerable degree. A careless word of 
criticism of the appearance of a person from an intimate friend may affect his own 
opinion adversely, whereas a word of approval and expression of pleasure in his 
appearance will have a most favorable reaction on the patient’s mind. 

In considering the influence of operations on patients, one must appreciate the 
fact that people react on three levels: (1) the fundamental character—timid, 
anxious, irritable, serene, or calm—the pattern of which determines the funda- 
mental philosophy toward life and its events; (2) the unconscious mind, the reposi- 
tory of primitive impulses and repressed memories, which influences our behavior ; 
(3) the conscious reasoning mind. 

When a patient submits to an operation, he has to give himself up completely 
to the surgeon and accept what the unconscious mind interprets as trauma to the 
body. However much the conscious mind may accept the necessity of the operation 
and consent to it, there always remains in the unconscious mind a certain amount 
of anxiety. 

In a five-year study of the psychiatric aspects of surgical cases at Vanderbilt 
Hospital, it was the experience of one of us that the attitude of the surgeon—his 
telling the patient just what was going to happen to him, how much pain he would 
have, how long it would take for the wound to heal, and his maintaining a general 
attitude of sympathy and kindness—had a great deal to do with overcoming this 
deep unconscious anxiety. 

The nose and face have a special significance in the unconscious mind of the 
individual. The nose is usually symbolic, representing the organ of virility. Fre- 
quently people suffer acute panic after operations upon the nose. For example: A 
young woman came to see a psychiatrist some 10 years ago. She had acute anxiety 
neurosis and complained of a postnasal drip. She was sent to a rhinologist, who 
said she had very enlarged, swollen turbinates and suggested they be shrunk by 
having a portion removed. It was explained to her that this operation was simple 
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and that it was likely, but not certain, to bring results, and she was asked whether, 
in the circumstances, she wanted the operation. She not only wanted it but insisted 
upon having it. After the operation, an acute anxiety developed, with suicidal 
tendencies, and she had to be hospitalized for a fortnight. She said that her nose 
had been completely ruined; that the air went straight back through her nose ; that 
she could feel the air in the back of her throat ; that, since part of the turbinates had 
been removed, nothing could be done about it; that she was ruined for life. 

It does not take a psychoanalyst to appreciate the fact that in this case the nose 
must have meant something special to this woman; that she was a very strong 
phallic woman, and that she felt she had been emasculated. This is only one example 
of many. 

Another case was that of a young woman who was half Jewish and resented her 
Jewishness. She had an anxiety neurosis. She was pretty and had a normal nose— 
a little large, but straight. However, she insisted that she must have her nose 
operated on to make it more beautiful. She did stage work and thought her nose 
was detrimental to her, which assumption was not the case, of course. The analyst 
did what he could do to dissuade her from undergoing an operation, but he then sent 
her to one of the best plastic surgeons available. The surgeon refused to operate on 
her, saying that there was no need for such an operation. She then went to a 
surgeon of her own choice, who also refused to operate. Finally, she found a man 
who said if she felt so bad about her nose it would probably be improved to some 
extent by surgery, and the operation was performed. Perhaps it was somewhat 
improved, but after the operation she developed a strong, bitter resentment against 
the surgeon. She said that her nose had been ruined ; that it was red; that it showed 
scars, and that it made her stage work completely impossible. It took a year or 
more of intensive psychotherapy to rid her of this idea, and she never quite lost 
the feeling that her nose had been made worse by the operation. 

All operations on the nose, it has been said, have a meaning, through the special 
symbolization of what the nose involves. Plastic operations on the nose, as well 
as operations made necessary by pathology within the nose, should be weighed 
with regard to the strong after-effect. The feeling of emasculation, as well as a 
feeling of mutilation, may be increased with surgery. Careful investigation of the 
character pattern and the neurotic element in the patient should be carried out 
before any plastic operations on the nose are performed. 

There are, however, many instances in which there are injuries to the nose and 
face which leave such deformity that the patient may have a severe neurosis because 
of his appearance. The capacity of a person to tolerate deformity depends to a 
large extent upon his character pattern. However, it is true that very few people 
can escape severe emotional disability if they have a deformity which is as plainly 
visible as a deformity of the nose or face. 

\n example of this is the case of a girl who came to Vanderbilt Hospital. At 
the age of & years she had been hit by a baseball while playing with her brothers, 
and her nose had a very definite bulge and crook in it. She was 16 when she came 
to the hospital. She was pretty, but her whole character had been modified by this 
deformity. She was seclusive, never had any boy friends, did poor work in school— 
in fact it was difficult to get her to continue at school. She wanted to stay home 
and simply do housework. It was the feeling of the psychiatrists that without an 
operation on her nose she would become a confirmed neurotic, even a schizophrenic. 
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The operation was successful and she had an almost perfect nose, and that, with her 
natural beauty plus six months of psychotherapy—which is necessary in all such 
cases in order to modify the deep-seated feeling of inferiority and inadequacy which 
is always present—made a new person of her. 

Another case which was somewhat similar concerned a boy who received an 
injury to his nose and face from a severe burn in infancy. He was about 17 when 
he came to us. He had been much babied by his mother because of this injury and 
identified himself with her. He had a very feminine way of acting and talking. It 
was really a pity to see such a big strong boy acting like a 10-year-old girl. The 
operation upon this boy was quite successful, but it took about three years of psycho- 
therapy after the operation was performed to adjust this boy to life—to develop in 
him the normal masculine traits which one expects in boys and to make him able to 
mix with other boys and girls. Without the operation, psychotherapy would have 
been inadequate and the boy would have remained severely neurotic, if not actually 
becoming psychotic. 

The attitude of a person with a physical deformity toward himself will depend 
to a large degree on the attitude of his associates. If he meets with disapproval 
openly or indirectly because of social prejudices, he is denied the opportunity to 
realize full development of his personality. He becomes frustrated and overanxious. 

Traumatic injuries should be treated promptly lest unfavorable psychic trauma 
become deep-rooted, for long periods of disfigurement will result in a disturbance 
of the personality which is difficult to eliminate. 

A broad understanding of patients with physical defects will aid greatly in 
deciding on the best course of treatment and tend to produce as favorable results 
as is possible in each particular case. 

During the past few decades the medical profession has done much to eliminate 
false prejudices toward persons with venereal disease, tuberculosis, paralysis, and 
malignant disease. This has been accomplished largely through education of the 
public. The deafened, the blind, and the crippled are accepted at face value and given 
employment suitable to their abilities. The problems of those people with facial 
disfigurement are equally great, and the public and the medical profession alike 
need to be educated to a better understanding of these problems, lest they tend to 
add to them rather than alleviate them. 


SUMMARY 


When one contemplates surgery for the correction of nasal or ear deformities, 
the mental reactions of the patient should be carefully studied and evaluated. 

In doubtful cases consultation with a psychiatrist will go far toward averting the 
hazards of unfavorable mental reactions. 

The patient’s reaction to operation is influenced by his fundamental character, 
his unconscious mind, and his conscious reasoning mind. The attitude of the sur- 
geon will have much to do with overcoming the patient’s anxiety. 

Cases illustrating a variety of problems, procedures, and results are cited. 
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SURGERY AND NEUROLOGY OF MENIERE’S DISEASE 


1. Role of the Chorda Tympani Nerve in Tinnitus, Vertigo, and Deafness 


SAMUEL ROSEN, M.D. 
NEW YORK 


seer SYNDROME: of vertigo, tinnitus, and deafness ( Meéniere’s syndrome) is 
a matter of concern to every general practitioner, otologist, and neuro- 
psychiatrist. The widespread occurrence of this disease, and its crippling effect in 
men and women of all ages and of all economic groups, makes it a serious national 
problem. The solution of this problem, it seems, requires a basic revision of certain 
physiologic concepts important to medical science as a whole. 

Although a sympathetic-parasympathetic disbalance affecting the capillary 
circulation of the internal ear is postulated as the etiology of Méniére’s disease, 
patients continue to be subjected to intracranial section of the eighth nerve and to 
destruction of the entire labyrinth (cochlear and vestibular) on the affected side— 
procedures concerned purely with symptomatic relief. Over 30% of patients sub- 
jected to this surgery are not relieved of the disabling tinnitus and sometimes not 
altogether of the vertigo. Furthermore, one must not overlook the fact that 15 to 
25% of patients with Méniére’s disease are already, or will become, affected on the 
supposedly healthy side. A simple and effective surgical treatment for Méniére’s 
disease which will preserve the cochlea and static labyrinth would advance otology 


a long step. 


RATIONALE OF CHORDA TYMPANI SECTION FOR MENIERE’S DISEASE 

In April, 1948 I?! used the chorda tympani nerve as a living pedicle graft to 
cover the fenestra in the fenestration operation. The chorda was avulsed from its 
attachment to the facial nerve and laid over the fenestra single or double length. 
These patients recovered hearing sooner and to a higher level than those whom I 
and other ear surgeons had operated on by the usual standard technique. In 
December, 1948, at the Section of Otolaryngology of the New York Academy of 
Medicine, | * reported an unusual operation performed upon two patients with severe 
otosclerotic deafness. One of these was a young woman of 21 with severe tinnitus 
and crippling attacks of vertigo, falling, and vomiting occurring every week or two 
for a year and a half before operation. The second was a woman of 42 with long- 


standing deafness and very poor bone conduction, who sought relief only for the 


From the Department of Otolaryngology, Mount Sinai Hospital. 


1. Rosen, S.: Chorda Tympani Nerve Graft: A Preliminary Report of a New Technique 
Used in Surgical Fenestration of the Labyrinth, Arch. Otolaryng. 47:428 (April) 1948. 

2. Rosen, S.: Chorda Tympani Nerve Section and Tympanic Plexectomy: New Technic 
Used in Cases of Deafness, Tinnitus and Vertigo, Arch. Otolaryng. 50:81 (July) 1949, 
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unbearable roaring and hissing tinnitus. In both patients a one-stage operation 


whk:~h combined fenestration and section of the chorda tympani and tympanic plexus 
was done. (Fixation of the stapes was corroborated at operation.) Following this 
procedure, which was carried out over four years ago, the vertigo has ceased com- 
pletely, and the tinnitus in the first patient is no longer annoying. In the second 
patient the tinnitus vanished and the hearing improved. The next two patients 
with severe disabling typical Méniére’s disease were operated on over two years ago 
by the above technique and in both the vertigo vanished and has not returned. In 
one, however, the tinnitus persisted; in the other the tinnitus is almost absent. 
Inasmuch as the second two patients did not have otosclerotic deafness but rather 
nuarkedly reduced bone and air conduction in all frequencies, the fenestration was 
omitted in all subsequent cases of Méniére’s disease; only section of the chorda 
tympani and tympanic plexus or section of the chorda alone was done as described 
below. Experience suggests that section of the tympanic plexus alone does not seem 
to affect significantly the vertigo, tinnitus, or deafness in Méniére’s disease, whereas 
section of the chorda tympani alone or combined with section of the tympanic plexus 
seems to have profound effects on vertigo, tinnitus, and deafness. Observations 
reported in this paper seem to indicate that of all the intratympanic nerves which 
may be involved in the Méniere syndrome, the chorda tympani is by far the most 
important, especially with regard to vertigo. Such previously unknown functions 
of the chorda tympani nerve may have widespread implications. The simple tech- 
nique of exposing the physiologically isolated chorda tympani nerve afforded an 
unusual opportunity for study of the responses to electrical stimulation with a view 
toward. finding the function of the chorda tympani nerve. This exposure of the 
tympanum has not only been used in Ménieére’s disease but also for other intratym- 
panic conditions to be reported, such as tumors, adhesions, ossicular fixation, and 
determination of stapedial fixation. 

PROCEDURE 
Surgical Technique—Two hours before operation 3 grains (0.19 gm.) of pentobarbital 
sodium (nembutal*) was given and one hour before, 100 mg. of meperidine hydrochloride 
(demerol® ). In half the cases, 0.5 cc. of 1% procaine hydrochloride with a few drops of epine- 
phrine was injected subcutaneously at the posterosuperior junction of the external auditory canal 
at the beginning. No local anesthesia whatever was used in the other cases. Taste on the anterior 
two-thirds of the tongue was perceived after the preoperative medication in all cases, and even 
An incision was made through the skin over the bony canal wall about 
6 to 7 mm. external to the drum. On the right side this incision was from 9 to 3 o'clock, and 
on the left side from 3 to 9 o'clock. The skin was separated from the bone as far as the 
drum; the drum membrane was lifted out of its sulcus (beginning posterosuperiorly) and 
In half the cases the chorda could be seen at once 
In the rest it was teased out 


after procaine injection. 


reflected upward upon itself as an apron. 
for 4 to 6 mm. close to the bony edge of the canal, lying free. 
from just behind the bony edge of the canal so it could be visualized. 

Method of Stimulation of Chorda.—Stimulation was first applied to the intact chorda and 
after that to both ends of the sectioned chorda. Three kinds of stimulation were used: 

1. A vibration stimulator giving sharp pulses at 120 per second. 

2. A thyrotron stimulator capable of giving pulses from very low frequencies to about 500 
per second, but used in these experiments at 50 per second. 

3. A square pulse stimulator capable of independent variation of pulse width and strength. 
This was used with pulses of 0.3 millisecond at frequencies of 50 cycles per second (cps), and 


100 cycles per second (cps), with pulses of 2 and 3 milliseconds at frequencies of 10, 25, and 
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50 cps. In the first type of stimulation, a unipolar electrode was used; in the second and 
third, a bipolar electrode was used. (The chorda was also stimulated with 35% silver nitrate 


and the silver nitrate stick, with no effect.) 
The purpose of using these various kinds of stimulation was to see whether or 
not it was possible to produce different sensations by different means, and to elimi- 


nate as far as possible the spread of stimulation. 


RESULTS OF STIMULATING THE INTACT CHORDA TYMPANI NERVE 

The results with all three types of stimulation were essentially the same. Spread 
of the stimulus to neighboring structures was controlled because these responses were 
obtained with low-strength stimuli, and then when the electrodes were moved 
slightly away from the chorda, stimulation of the adjacent tissue did not give the 
results observed. Of course when the stimulus strength was increased far above 
the values necessary to elicit chorda responses, stimulation of the adjacent tissue did 
produce pain, facial contraction, and a sensation of movement of the tongue. 

In all 36 cases, stimulating the intact chorda tympani produced an immediate 
contraction of the facial muscles on the same side. This contraction ceased immedi- 
ately when the stimulus was withdrawn and reappeared each time the chorda was 
stimulated. 

In 33 of the 36 cases the patient reported hearing one of the following sounds: 
“hissing, sizzling, buzzing, roaring, drilling, ringing, scraping, ticking, and bub- 
bling.” 

Three patients reported severe rotatory vertigo each time the chorda was 
stimulated, similar to the vertigo experienced in the Meéniére attack. (Of these 
three patients, two reported vertigo and tinnitus, and one reported severe vertigo 
without tinnitus. A fourth patient reported severe vertigo at the instant the chorda 
was sectioned. ) 

In no instance did any patient in the above series report any sensation of taste 
spontaneously or when specifically questioned at the time of stimulation. (One 
patient on repeated stimulation reported a salty taste once, which he localized to the 
“back of the throat.” ) 

Immediately before the incision, at the outset of the operation, taste substances 
on the anterior two-thirds of the tongue, on the same side, were instantly recognized. 
Immediately after the operation, taste substances on the anterior two-thirds of the 
tongue on the untreated side were immediately recognized. 

Some individual responses to stimulation with reference to the tongue were 
described as follows when patients were carefully questioned concerning taste on 
the operating table: 

1. “I hear a sizzling feeling on my tongue but no taste.” (Same side as that stimulated) 

2. “I have a shocking feeling on my tongue but no taste.” (Same side as that stimulated) 

3. “I feel as though something is laid against my tongue but no taste.” (Same side as that 
stimulated ) 

4. “I feel a burning and sizzling in my ear and tongue but no taste.” (Same side as that 
stimulated ) 

5. “I hear a ticking sound in my ear and my tongue but no taste.” (Same side as that 
stimulated ) 

6. “I hear a buzzing in my ear and a magnet on my tongue but no taste.” (Same side as 


that stimulated) 
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Every patient had more or less pain deep in the ear when the chorda was 
stimulated or at the instant when it was sectioned. (Compare this with Furlow’s * 
observation of the disappearance of tic doloureux of the ear on section of the iso- 
lated nervus intermedius as well as loss of taste on the anterior two-thirds of the 
tongue on the same side. The nervus intermedius ascends from the geniculate 
ganglion, and, after giving a branch to the vestibular portion of the eighth nerve 
in the internal auditory canal, joins the tractus solitarius to end in the seventh 
sensory nucleus. The chorda tympani is, of course, a portion of this system [ Fig. 3].) 


OBSERVATIONS ON STIMULATION OF THE SECTIONED CHORDA TYMPANI NERVE 


In every instance section of the chorda was followed by complete loss of taste 
on the anterior two-thirds of the tongue on the same side. All the sensations obtained 
on stimulating the intact chorda, as described above, were reported by the patients 
also on stimulating the central end of the sectioned chorda, the portion which goes to 


the geniculate ganglion. 
Contraction of the facial muscles on the side of stimulation was similar to that 
which occurred when the intact chorda was stimulated. No facial contraction 


Chorda Tympani Stimulation Responses in Thirty-Six Cases 


Response No. of Cases 


Taste: 


occurred nor were any of the subjective sensations reported when the peripheral end 
of the sectioned chorda was stimulated, the portion which goes to the tongue. 

As the stimulus strength or duration was increased, there was, at first, a series of 
responses involving tinnitus, tinnitus and vertigo, or vertigo alone accompanied by 
various sensations on the anterior two-thirds of the tongue. These responses were 
all absent when the electrodes were placed on the drum membrane and elsewhere 
close to, but away from, the chorda. When the stimulus was made still stronger, a 
facial contraction due to spread of stimulation was noted. 

The results of stimulation of the intact and central sectioned end of the chorda 
tympani nerve may be summarized as follows: 


ADDITIONAL OBSERVATIONS 

One of the patients, in repeated preoperative tests, had almost complete absence 
of taste sensations on the anterior two-thirds of the tongue bilaterally. In this case 
the sonic sensation was very sharp when the intact and central end of the sectioned 
chorda were stimulated. He said, “I hear a shocking noise like someone ringing 
the front door buzzer, but I do not experience any sensation of taste.” This par- 


3. Furlow, L. T.: Tic Doloureux of the Nervus Intermedius (So-Called Idiopathic Genicu- 
late Neuralgia), J. A. M. A. 119:255 (May 16) 1942. 
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ticular patient, aged 39, had been suffering from severe and frequent Méniére 
episodes (vertigo and tinnitus) dating from an attack of mumps, three years before, 
which destroyed completely his labyrinthine and cochlear functions on the left side. 
It is interesting to note the sharp sonic response to stimulation of the chorda in this 
patient, although taste was absent bilaterally on the anterior two-thirds of the tongue. 
Another patient, an orderly at the hospital, who had severe attacks of vertigo and 
falling and constant tinnitus in the right ear, and whose right labyrinth was dead 
after a fracture of the petrous pyramid, was relieved of vertigo and almost all the 
tinnitus after section of the chorda tympani. 

One patient described an aura of dry mouth for one hour preceding each acute 
Meéniére attack. 

One patient, who has not yet been operated on, reported the following: “When 
the noise in my ear becomes unbearable, I feel it on my tongue” [same side as the 
tinnitus]. This should be compared with the observation noted above: “I hear a 
sizzling feeling on my tongue.” 

Several patients described a recurrent bitter taste on the tongue for weeks after 
a Méniére attack in conjunction with a state of despondency apparently not “reac- 
tive” in type (“depressive state” ). 

A patient observed during a recent medical mission in Israel presented a severe 
Méniére syndrome and hemifacial spasm on the side of the tinnitus and deafness. 
(Compare observations on facial contractions. ) 

Another patient with severe hemifacial spasm also had severe tinnitus on the 
same side. When tested, she had hypergustatory sensations to all modalities of taste 
on the tongue on the side of the spasm. The chorda was sectioned primarily for the 
relief of the hemifacial spasm. Not even this patient reported any taste sensation 
whatever on stimulation of the intact or sectioned chorda tympani, but rather a 
buzzing in the ear and a buzzing feeling on the tongue. Her hemifacial spasm has 
improved markedly and the tinnitus is almost absent since section of the chorda. 

I * recently reported 14 cases of Méniére’s disease in which the chorda tympani 
was sectioned alone or together with the tympanic plexus. In 11 patients the dis- 
abling attacks of vertigo ceased; in 2 the attacks persisted. In one patient the 
tinnitus disappeared completely; in seven it was no longer annoying, and in six 
the tinnitus was not affected. In one patient operated on over three years ago, who 
had severe fluctuating deafness in all frequencies in the left ear, marked fullness in 
the ear, and severe tinnitus for several years, the hearing returned to a steady non- 
fluctuating high level and has since remained so. This patient did not have vertigo at 
any time; possibly this was a case of Méniére’s disease limited to the cochlea. In 
every surgical case thus far the hearing and the static labyrinth were preserved. 
These cases, along with others, will be reported more fully after more time has 
elapsed. In view of these findings, it would seem logical to try this procedure before 
resorting to the finality of cochlear and labyrinthine destruction. Also this simple 
procedure can be used in cases of bilateral disease as well as in the less severe 
Meéniére disease. 

4. Rosen, S.: Surgery in Méniére’s Disease: A New Operation Which Preserves the 
Labyrinth, Ann. Otol. Rhin. & Laryng. 60:657 (Sept.) 1951. 
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COMMENT 

In the literature, only one report has been found which deals with stimulation of 
the chorda tympani in man. Recently Costen, Clare, and Bishop ® stimulated the 
chorda tympani electrically in a single patient long after a radical mastoidectomy 
had healed. In this patient they elicited pain, facial contraction, and a metallic taste 
on the tongue. However, the chorda in this patient was imbedded in granulation 
tissue so that it is possible that structures adjacent to the chorda may also have been 
stimulated. In the 36 cases reported here and in a previous report in press, the 
chorda could be lifted onto the electrodes and thereby isolated from any adjacent 
tissue (Fig. 1). In none of the cases reported here had there been any recent pathol- 
ogy of any kind in the middle ear. 

The inability to elicit any sensation of taste in the present experiments and the 
ready elicitation of sonic and equilibratory responses require explanation. On the 


Fig. 1.—After lifting the drum membrane out of its sulcus, it is folded upward, thus exposing 
the chorda tympani nerve, which is seen resting on the bipolar electrodes during electrical 
stimulation. 


basis of classical theory, the absence of taste may be explained by the inability of 
the wide variety of stimuli used to excite taste afferent fibers. 

Another explanation has been offered by Schneider,® who theoretically postulated 
an internal sonic system, a primitive system of nerves which receives and transmits 
sonic and labyrinthine impulses to the central nervous system before the development 
of the cochlea, ossicular chain, and tongue in mammalian evolution. This primitive 
sonic system, connected with the lateral line organs of aquatic vertebrates, is an 
important mechanism by which the fish orients itself to equilibratory and slow sonic 
vibrations in water, as well as the method by which it detects chemical substances 


5. Costen, J. B.; Clare, M. H., and Bishop, G. H.: The Transmission of Pain Impulses 
via the Chorda Tympani Nerve, Ann. Otol. Rhin. & Laryng. 60:591 (Sept.) 1951. 

6. Schneider, D. E.: The Growth Concept of Nervous Integration: Introductory Data; 
Some Preliminary Observations on the Relationship Between Dental Pathology and Tinnitus, 
J. Nerv. & Ment. Dis. 105:124 (Feb.) 1947. 
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in solution. The lateral line organs are innervated by the seventh, ninth and tenth 
cranial nerves (Fig. 2). In higher mammals and in man, branches of these same 
cranial nerves are now found which transmit touch and taste from the tongue, and 
are intimately ramified in close functional relationship to the middle ear and both 
divisions of the internal ear. The internal sonic system consists of all the branches of 
the old lateral line system (seventh, ninth, and tenth cranial nerves) as they are 
now found in man, These are (1) the chorda tympani (most important in vertigo) 
from the anterior two-thirds of the tongue to the geniculate ganglion; (2) the ninth 
from the posterior one-third of the tongue to the petrosal ganglion; (3) Jacobson’s 
nerve which links the petrosal (ninth) and geniculate (seventh) ganglia; (4) the 
lesser superficial petrosal nerve from the otic ganglion (fifth) to the geniculate 
ganglion; (5) the greater superficial petrosal nerve from the sphenopalatine 


VII (sup on iat) 


Fig. 2.—The lateral-line nerves of the head of the bowfin, a primitive bony fish. The visceral 
sensory ramus (taste) of the seventh nerve has been shown by comparative anatomists to 
correspond to the chorda tympani of man. It will be seen that proximally (behind a bone 
known to be homologous with the malleus of man) it is in close connection with a lateral-line 
tract (black), a tract believed to be associated with sonic and equilibratory functions. (Compare 
Figure 3, showing possible homologies in man.) 


ganglion (fifth) to the geniculate ganglion; (6) that branch of the vagus (tenth) 
which supplies the posterior third of the tongue. Jacobson’s nerve and its branches 
supply the oval and round windows, and the nevus intermedius (sensory seventh) 
sends a branch to the vestibular portion of the eighth nerve in the internal auditory 
canal (Fig. 3). In this manner the internal (primitive) sonic system is intimately 
related to the more recently evolved external (external, middle, and internal ear) 
sonic system, not only in the periphery but also centrally in the close association of 
the seventh and ninth nerve nuclei. ‘ 

Theoretically, the taste system in man would include within it a sonic and 
equilibratory system; this may explain the sonic and equilibratory effects observed 


: 
: 
ae : | 
+ 
+ 
¥ 
| 
| ym 
IX Vil 
(lat) /1X Vv : 
Vil 
(\at) 
= 
: 
; 


ROSEN—SURGERY AND NEUROLOGY OF MENIERE’S DISEASE 159 


on stimulating the chorda. The absence of taste sensation on stimulating the chorda 
tympani is nevertheless puzzling. According to Schneider’s theory, the chorda does 
not convey taste as such; but taste is synthesized in the papillae upon the tongue by 
motor parasympathetic efferent fibers from the chorda together with afferent sensory 
fibers ordinarily carrying sonic, touch, and pain sensations. 

However, another explanation based on classical theory could account for the 
sonic phenomena resulting from chorda stimulation. Since stimulation of the chorda 
produces a facial contraction which does not seem to be the result of spread of stimu- 
lus, it would appear that the contraction is reflexly produced by the activity of 
afferents in the chorda. It may also be that a similar reflex control of the stapedius 
or tensor tympani, or both, could evoke tinnitus, vertigo, etc. 


Fig. 3.—Diagram of the relations of the chorda tympani nerve, nervus intermedius, vestibular 
nerve, nerve of Jacobson, and related nerves. (Compare Figure 2, showing the primitive sonic 
and equilibratory system possibly still functioning in man.) 


Essential observations on the function of the chorda follow: (1) With section of 
the chorda, taste perception on the anterior two-thirds of the tongue on that side is 
lost ; (2) stimulation of the intact or the central end of the sectioned chorda produces 
various perception modalities (tinnitus, vertigo, touch, and pain) but no sensation 
of taste, and (3) stimulation of the afferent fibers of the chorda tympani apparently 
produces reflex activation of the facial musculature. The first observation has been 
known for a long time. The second one is new and poses the problem of revising 
our concept of the functions of the chorda tympani. The third, which follows from 
the preceding, indicates a possible physiologic mechanism for the sonic and other 
effects observed on stimulating the chorda and offers an explanation for the clinical 
results obtained by chorda section. 
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SUMMARY 


The results of stimulation of the intact and sectioned chorda may be summarized 
as follows: 


1. In 36 consecutive cases, stimulation of the intact and central end of the 
sectioned chorda did not produce any taste sensation. Other sensations on the 
tongue were reported (dysesthesias ). 


2. Stimulation of the peripheral end of the sectioned chorda had no effect. 


3. After section of the chorda, in all cases, taste perception disappeared on the 
anterior two-thirds of the tongue on the same side. 


4. In 33 of the 36 cases stimulation of the chorda produced sonic responses 
variously described as hissing, roaring, buzzing, ringing, etc. 

5. In three cases vertigo resulted from chorda stimulation. 

6. Taste could not be evoked by chorda stimulation. 

These findings are discussed in terms of their physiological basis and its impli- 
cations. 


101 E. 73rd St. 


Dr. Harry Grundfest, Associate Professor of Neurology at Columbia University, provided 
the stimulators used in these experiments and guidance in their use. 
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PRIMARY SKIN GRAFTING OF RADICAL MASTOIDECTOMY CAVITIES 
WITH THE BROWN ELECTRODERMATOME 


LIEUTENANT MARTIN HERBERT ZWERLING (MC), U.S.N.R. 


HE IMPORTANT objective in the surgical treatment of chronic mastoiditis 
is the complete eradication of all infection, with the subsequent formation of 
a dry ear cavity. All too often, however, in spite of extensive surgery and careful 
postoperative care, a dry ear does not result. A postoperative course of several 
months in those cases of radical mastoidectomy in which eventually there is com- 
plete epithelization is often required—a period that is exhausting to the patient 
both economically and physically. Any method, then, that will increase the per- 
centage of dry ears or shorten the postoperative time is of advantage to both the 
patient and the otolaryngologist. It is the purpose of this paper to summarize the 
literature on primary skin-grafting of cavities following radical mastoid operations 
and to call attention to a new instrument, the Brown [lectrodermatome, and its 


value in mastoid surgery. 


LITERATURE 


A review of the literature of the last 40 years discloses many reports of skin- 
grafting of mastoid cavities. The first record of skin transplantation in mastoid 
surgery in this country was by Mosher,’ in 1911, who employed a pedicle flap from 
the posterior surface of the auricle. In 1918, Mosher lined the mastoid cavity with 
a skin graft applied to a paraffin basket mold. A special instrument for skin-grafting 
radical cavities was introduced by Kahn ? in 1918. Israel,’ in 1918, advocated fixing 
the graft to the mastoid cavity with dental molding compound. Cunning, in 1931 * 
and again in 1935,° reported a large series of cases in which dry ears resulted from 


From the Department of Otolaryngology of the United States Naval Hospital, Charleston, 

This article has been released for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the United States Navy. The opinions or assertions contained 
herein are the private ones of the author and are not to be construed as official or reflecting 
the views of the Navy Department or the naval service at large. 

1. Mosher, H. P.: A Method of Filling the Excavated Mastoid with a Flap from the Back 
of the Auricle, Laryngoscope 21:1158-1163 (Dec.) 1911. 

2. Kahn, A.: Outline of New Instrument to Be Used in Skin Grafting in Radical Mastoid 
Cavity, Laryngoscope 28:875 (Dec.) 1918. 

3. Israel, J.: The Application of Dental Molding Compound for the Maintenance of Skin 
Grafts in the Middle Ear and Mastoid Cavities, Ann. Otol. Rhin. & Laryng. 31:543-545 (June) 
1922. 

4. Cunning, D. S.: End-Results in 20 Cases of Primary Skin Grafts in Radical Mastoid- 
ectomies, Laryngoscope 41:484-486 (July) 1931. 

5. Cunning, D. S.: Series of Cases of Radical Mastoidectomy with Skin Graft, Laryngo- 
scope 45:776-781 (Oct.) 1935. 
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using the Mosher paraffin-basket mold technique. In 1932, Ziegleman * successfully 
employed a periosteal flap with a skin graft in lining his radical mastoid cavities. 
Further success with the Mesher paraftin-basket mold was reported by Robison * 
in 1933. George Shambaugh, Jr.,* in 1936, described two successful cases of primary 
skin-grafting in modified radical mastoidectomies. In 1941, Hagan * performed five 
successful secondary endaural skin grafts, 8 to 14 days after radical mastoid surgery. 
Harris and Meadows,'’ in 1950, in a comprehensive review of the subject, reported 
successful skin-grafting in over 150 cases of radical mastoidectomies and fenestra- 


tions. They employed a sharp straight razor to obtain the graft, and per- 


resinized gauze mesh to fix the graft in the ear. 


THE BROWN ELECTRODERMATOME 

The idea for an electrically driven dermatome was conceived by Dr. Harry 
M. Brown while he was a prisoner of war in the Philippine Islands. In 1948, 
Dr. Brown " reported the perfection of this instrument with the help of Mr. Milford 
Baron. 

The instrument is made of stainless steel and resembles an electric hair clipper. Together 
with the encased flexible drive shaft, it can be sterilized by any of the methods employed for 
other instruments. The motor, however, cannot be sterilized, and so it is held by the circulating 
nurse while the instrument is being used. The operator simply passes the sterile flexible drive 
shaft to the nurse, who attaches it to the small motor she is holding. This motor produces 
18,000 rpm, causing the blade in the dermatome to oscillate laterally at the same rate of speed. 
The blade itself is easily detachable and is low enough in price to be dispensable. The blades are 
sterilized in solutions and are not boiled with the dermatome. The thickness of the graft in 
thousandths of an inch is easily calibrated by microadjustment dials present on the dermatome. 
The width of the graft is determined by an adjustable guard (Fig. 1.)."! 


It is not necessary to employ adhesive substances with this dermatome. A light 
film of mineral oil is applied to the donor area, and the graft is then removed. It is 
safe to apply firm pressure while removing the graft without fear of increasing the 
depth to subcutaneous levels.'* 

The advantages of the Brown Electrodermatome as compared to other methods 
of skin-grafting are as follows: (1) It is much faster; (2) the instrument may be 
used without special training; (3) the thickness and width of the graft are easily 
adjustable; (4) large grafts are easily obtainable ; (5) small grafts can be removed 
with the instrument while the patient is under local anesthesia; (6) adhesive sub- 

6. Ziegleman, E.: Use of Periosteal Flap with Skin Graft in Radical Mastoid Surgery, 
Laryngoscope 42:170-176 (March) 1932. 

7. Robison, J. T.: Radical Mastoid Skin Graft, Texas J. Med. 29:525-528 (Dec.) 1933. 

8 Shambaugh, G. E., Jr.: Primary Skin Graft in Modified (Bondy) Radical Mastoid- 
ectomy for Preservation of Hearing in Cases of Genuine Cholesteatoma, Arch. Otolaryng. 
23: 222-228 (Feb.) 1936. 

9. Hagan, C. E., Jr.: Secondary Endaural Grafting of Cavity Resulting from Radical 
Mastoidectomy, Arch. Otolaryng. 34:1029-1035 (Nov.) 1941. 

10. Harris, H., and Meadows, F.: Skin Grafts in Mastoid Cavities, Cleveland Clin. Quart. 
17:191-196 (Oct.) 1950. 

11. Brown, H. M.: Motor-Driven Dermatome, Indust. Med. 17:46 (Feb.) 1948. 

12. Caswell, H. T.; Rosemond, G. P., and Burnett, W. E.: The Brown Electrodermatome ; 
New Instrument, Surgery 28:860-862 (Nov.) 1950. 
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Fig. 1—The Brown electrodermatome. From above down are the footswitch, the dermatome, 
the blade, and the motor. 


Fig. 2—The electrodermatome ready for use, placed against the right anterior thigh. 
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Fig. 3.—Split-thickness graft being removed from the right anterior thigh with electro- 
dermatome. 


Fig. 4.—-Graft removed with the electrodermatome and ready to place in endaural radical 
cavity. 
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stances are not required; (7) the successful removal of the graft is independent 
of atmospheric humidity and skin moisture, and (8) healing of the donor site is 
faster. 

The disadvantages of the Brown Electrodermatome as reported by Caswell, 
Rosemond and Burnett ** are that: (1) the widest graft that can be removed is 
3 in. (7.6 cm.) while the Padgett-Hood-Reese instrument will remove a graft 
4 in. (10.2 cm.) in width, and (2) it cannot readily take pattern grafts. However, 
I consider these two objections of no practical importance in the skin grafting of 
mastoid cavities because a graft 3 in. in width is more than ample, and pattern 
grafts are not required. 


Fig. 5.—Healed endaural radical cavity, completely epithelized three weeks postoperatively. 


TECH NIQUE 


Under endotracheal anesthesia, a group of five adults underwent radical endaural 
mastoid surgery according to the technique of Lempert.’* At the completion of 
the mastoidectomy, each case was skin grafted with the Brown Electrodermatome 
according to the following method. 


13. Lempert, J.: Endaural, Antauricular Surgical Approach to Tempora! Bone: Principles 
Involved in This New Approach; Summary Report of 1,780 Cases, Arch. Otolaryng. 27:555- 
587 (May) 1938. 
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A split-thickness graft, 0.015 in. (.381 mm.) thick and measuring 3 in. (7.6 cm.) 
by 6 in. (15.2 cm.), was removed from the right anterior thigh with the Brown 
Electrodermatome (Figs. 2 and 3). The graft was perforated approximately 30 times 
with a No. 11 Bard-Parker knife, for drainage purposes, and then fixed in the 
radical cavity with moist gauze packing (Fig. 4). The edges of the graft were then 
sutured to the skin margins of the endaural incisions with No. 0000 black silk. A 
regular mastoid dressing was applied to the ear, and the donor site was covered 
with a petrolatum gauze dressing. All patients were given penicillin procaine, 
300,000 units twice daily, and streptomycin, 1 gm. daily, for the first eight post- 


operative days. 


Fig. 6.—The donor site (the right anterior thigh) completely healed four weeks post- 
operatively. 


On the ninth postoperative day the ear packing and sutures were removed. \ 

The right thigh dressing was removed and discarded on the 10th postoperative day. 

On the 14th postoperative day the mastoid dressing was also discarded and the 5 
ear cavity was simply closed with cotton. During the third postoperative week the - 
cavity was carefully dried with cotton applicators every other day. By the 21st day, 

a completely dry epithelized cavity was obtained in every case (Fig. 5). During 

the fourth postoperative week the Eustachian tubes were routinely inflated in an 

attempt to improve the hearing. By the end of the fourth postoperative week the 

donor site of the right thigh had completely healed (Fig. 6). 
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REPORT OF CASES 


Case 1.—C. K., a 39-year-old engineman, was admitted to the ear, nose, and throat service 
of the United States Naval Hospital at Charleston, S. C., on Oct. 29, 1951, with the chief 
complaint of a constant foul discharge from the right ear for two years. Pain and tinnitus 
of the right ear, accompanied by moderate vertigo, were also present for the last two years. 
The past history and the family history were not contributory. 

Positive physical findings were confined to the right ear. There was a moderate amount of 
foul drainage present in the right auditory canal. An attic perforation of the right drum 
membrane was present, with cholesteatoma protruding through it. Mastoid x-rays showed 
sclerosis of the right mastoid. 

On Dec. 10, a right endaural radical mastoidectomy was performed. A cholesteatoma was 
present in the mastoid cavity and the middle ear. At the completion of the mastoid surgery 
a split-thickness skin graft was packed into the cavity according to the technique just outlined. 

On Jan. 5, 1952, the right endaural cavity was completely healed. The tinnitus, pain, and 
vertigo, present preoperatively, cleared after surgery. The right Eustachian tube was inflated 
on Jan. 8, resulting in definite improvement in postoperative hearing (Table 1). 


Octave Frequencies 


: 500 1,000 2,000 3,000 4,000 

70 60 


3% wk. postoperative, after inflation............... 80 85 


Air Conduction Audiograms 


Octave Frequencies 


500 1,000 2,000 3,000 4,000 
70 75 8&5 80 8&5 
5 60 


3% wk. postoperative, after inflation............... 60 65 70 65 


Case 2.—T. E., a 37-year-old veteran, was admitted to the United States Naval Hospital 
at Charleston, S. C., on Dec. 4, 1951, with the chief complaint of constant foul drainage from 
the right ear for eight years. The patient dated the onset of his present illness to eight years 
before admission, when his right drum membrane was perforated in an underwater explosion. 
Since then, foul drainage and pain had been present in the right ear. Moderate vertigo has 
existed for the last two years. There was a past history of a simple mastoidectomy of the right 
ear at the age of 6, with a resultant dry ear. There was no recurrence of ear discharge until 
the onset of the present illness, eight years ago. A tonsillectomy was performed when the patient 
was 12 years old. 

Positive physical findings were confined to the right ear. There was a postauricular scar 
behind the right auricle. The right drum contained a large central perforation with a foul 
discharge present in the canal. Mastoid x-rays showed a large area of destruction involving 
the posterior-superior portion of the right mastoid area, with considerable sclerosis of the 
remaining mastoid cells. 

On Dec. 17 a right endaural radical mastoidectomy was performed. There was a perforation 
of the outer cortex of the mastoid bone, measuring 1 by 1 cm., with granulations and necrotic 
bone protruding through it. After completion of the endaural surgery, a split-thickness skin 
graft was placed in the cavity. 

On Jan. 8, 1952, the right endaural cavity was completely healed. The pain and vertigo, 
present preoperatively, disappeared. On Jan. 14 the right Eustachian tube was inflated, with the 
following definite improvement in postoperative hearing (Table 2). 


Taste 1.—Decibel Loss in Right Ear—Air Conduction Audiograms 
Taste 2.—Decibel Loss in Right Ear —E 
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Case 3.—E. H., a 27-year-old dependent, was admitted to the United States Naval Hospital 
at Charleston, S. C., on Jan. 12, 1952, with the chief complaint of a constant foul discharge from 
the left ear for the past 23 years. Marked pain accompanied with vertigo had been present over 
the left ear for the last two years. A moderate hearing loss in the left ear had existed for the 
last eight months. The past history and the family history were not contributory. 

Positive physical findings were confined to the left ear and the eyes. The left auditory 
canal was markedly narrowed and filled with a foul discharge. There was a small attic 
perforation of the left drum membrane. On looking to the right and to the left, there was a 
first degree nystagmus. A postrotation nystagmus of 38 seconds was present on turning to the 
right with the head inclined 30 degrees forward. The postrotation nystagmus on turning to the 
left was 21 seconds. Mastoid x-rays showed sclerosis of the left mastoid. 

On Jan. 14 a left endaural radical mastoidectomy was performed. A cholesteatoma was 
present in the mastoid cavity and the middle ear. The split-thickness skin graft obtained from 
the right thigh was packed into place at the completion of the operation. 

On Feb 4 the left endaural cavity was completely healed. The pain and vertigo present 
before surgery had completely disappeared. On Feb. 10 the left Eustachian tube was inflated. 

On Feb. 14 there was a postrotation nystagmus of 22 seconds on turning to the right and 
to the left with the head inclined 30 degrees forward. 

Case 4.—E. P., a 19-year-old apprentice seaman, was admitted to the United States Naval 
Hospital at Charleston, S. C., on Aug. 17, 1951, with the chief complaint of constant foul 


Taste 3.—Dectbel Loss in Left Ear—Air Conduction Audiograms 


"500 1,000 2,000 3,000 4,000 
45 60 45 55 
BS WK. 95 100 80 85 85 
3% wk. postoperative, after inflation............... 95 100 80 80 80 


discharge from the right ear for the past 18 years. For the last 10 years moderate pain of the 
right ear had been present, accompanied with vertigo. Marked hearing loss of the right ear 
had existed for the last nine years. There was a past history of rheumatic fever nine weeks 
before admission, with no residual damage. 

Positive physical findings were confined to the right ear. The right auditory canal was 
narrowed, with a slight sagging of the posterior-superior canal wall. An attic perforation with 
pus draining through it was present in the right drum. Mastoid x-rays showed considerable 
sclerosis and old cell destruction on the right, consistent with a chronic or recurrent mastoiditis. 
A culture from the right ear on Aug. 29 showed gram-negative rods which were moderately 
sensitive to chloramphenicol (chloromycetin®). 

The patient was given a three-week course of chloramphenicol consisting of 500 mg. every 
six hours, with no change in the ear signs or symptoms. 

On Oct. 15 a right endaural radical mastoidectomy was performed. Granulations and cho- 
lesteatoma were present in the middle ear, A skin graft measuring 1.5 by 1 cm., obtained from 
the endaural incisions, was placed in the cavity at the conclusion of the operation. No graft 
was taken from the thigh with the Brown Electrodermatome. 

Postoperatively, the right ear continued to drain. Granulations reappeared in large amounts 
two to three days after curettage. Pain and vertigo, which were absent for the first three 
postoperative weeks, recurred. The cavity finally narrowed to a canal measuring 3 mm. in 
greatest diameter. 

In view of the facts that the cavity continued to drain, pain and vertigo had recurred, and 
granulations were prodigious, a revision of the radical mastoidectomy was performed on Jan. 
21, 1952. At operation, many granulations were present and the lateral sinus was uncovered for 
a distance of 5 mm. The skin from the endaural incision used as a graft in the first operation 
was found buried in the cavity. After removal of this skin graft, as well as all the granulations, 
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a skin graft was taken from the right thigh with the Brown Electrodermatome according to 
the technique previously outlined. This split-thickness graft was then packed into the cavity. 

On Feb. 11 the right endaural cavity was completely healed. All pain and vertigo had once 
more disappeared. On Feb. 16 the right Eustachian tube was inflated, with improvement in 


postoperative hearing (Table 4). 

Case 5.—W. Y., a 33-year-old veteran, was admitted to the United States Naval Hospital 
at Charleston, S. C., on Jan. 23, 1952, with the chief complaint of constant foul discharge from 
the left ear for the past 10 years. For the last seven years marked pain has been present in the 
left ear, accompanied with vertigo. Marked left hearing loss with tinnitus has existed for the 
last six years. There was a past history of right postauricular simple mastoidectomy 10 years 


ago, which completely healed. 

Positive physical findings were confined to the ears. There was a large healed central 
perforation of the right drum with a right postauricular scar. The left drum showed an attic 
perforation, with foul drainage present. Mastoid x-rays revealed moderate sclerosis of both 


mastoids. 
On Feb. 1 a left endaural radical mastoidectomy was performed. A small cholesteatoma was 


present in the middle ear and many granulations were found in the mastoid cavity. A  split- 


TaBL_e 4.—Decibel Loss in Right Ear—Air Conduction Audiograms 


Octave Frequencies 


500 1,000 2,000 3,000 
40 40 40 45 40 
3 wk. postoperative, 2d 35 30 50 
30 20 35 


3% wk. postoperative, 2d operation, after inflation 45 40 


Octave Frequencies 


500 1,000 2,000 3,000 4,000 
WH. 55 60 65 70 


3% wk. postoperative, after inflation............... 


thickness graft was packed into the cavity at the conclusion of the mastoid surgery according 
to the technique previously outlined. 

On Feb. 16 the left endaural cavity was completely healed. The pain and vertigo, present 
before surgery, disappeared postoperatively. The left Eustachian tube was inflated on Feb. 
18, resulting in the hearing improvement noted in Table 5. : 


COMMENT 


Five cases are reported in which primary skin-grafting of radical mastoidectomy 
cavities with the Brown Electrodermatome resulted in perfectly epithelium-lined 
cavities within 21 days. Case 4 is particularly interesting in that it represents a 
radical mastoidectomy performed by the routine procedure with the subsequent 
formation of a nonhealing cavity. This same cavity was then revised and a split- 
thickness skin graft was inserted, with a resultant dry ear in 20 days. 

These cases also serve to confirm the report of Mir-y-Mir,’* who states that 
thin-split grafts can be placed on eburnated bone without periosteum and that the 


result is total healing. 


14. Mir-y-Mir, L.: Biology of the Skin Graft, Plast. & Reconstruct. Surg. 8:378-389 
(Nov.) 1951. 
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Several points should be emphasized in skin-grafting the mastoidectomy cavity. 
The grafts must be thin, and all diseased bone must be removed. It is essential for 
bleeding to be controlled, and the cavity should not be polished to a high finish. 

In 1933, Robison’ listed five contraindications to primary skin grafting of 
radical mastoidectomies. These contraindications are (1) the presence of an infected 
dura; (2) the doubtful existence of a brain abscess ; (3) a lateral sinus thrombosis ; 
(4) labyrinthine infection, and (5) facial paralysis. These contraindications, 
however, should definitely be reevaluated today in the light of antibiotic therapy. 
Case 3 represents a successful skin graft in the presence of labyrinthine infection, 
while Case 4 is an example of skin-grafting over an uncovered lateral sinus. 

Four of the five cases (1, 2, 4, and 5) showed a definite improvement in post- 
operative hearing after inflation of the Eustachian tube. This technique of inflating 
the Eustachian tube after obtaining a healed mastoidectomy cavity was originally 
suggested to me by Dr. Charles Reed Weeth,’® of Brooklyn. Dr. Weeth has been 
using the method for several years with many excellent results. In a personal com- 
munication, Dr. Weeth states that “if the tympanic-wall scar tissue was elevated 
by inflation of the Eustachian tube, a pseudotympanic cavity might ensue with free- 
dom of the stapes and the round window membrane. [Periodic inflations may be 
necessary and sometimes no benefit accrues. Often, however, there results useful 
hearing in an otherwise fixed nonhearing ear.”” The method, in my hands, has been 


most successful and gratifying. 


CONCLUSIONS 

The advantages of the Brown Electrodermatome in primary skin-grafting of 
radical cavities are as follows. 

1. The method is fast. Grafts can be cut and sewed into place in three to four 
munutes. 

2. Special training is not necessary. .\ perfect graft can be removed on the 
first use of the dermatome after two to three minutes of instruction. 

3. The Eustachian tube orifice is closed. 

4. There is less likelihood of uncovered bone. 

5. It prevents troublesome granulations. In fact, none of the five cases formed 
any granulations. 

6. There ts less chance of perichondritis—the surgically-incised concha cartilage 
of the endaural incision is immediately covered by a skin graft at the time of 
operation. 

7. A single operation is required. This is in comparison to secondary grafting 
done two weeks postoperatively otherwise. 

8. she round window and stapes are covered by a thin layer of skin instead of 
the deep layer of scar tissue present in the ungrafted cases; thus hearing is better 
postoperatively. 

9. There are no troublesome postoperative collections of wax. The skin lining 
the cavity is taken from the thigh, where ceruminous glands are absent. 


15. Personal communication to the author 
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10. The postoperative course is much shorter—there is complete healing in 
three weeks. 

The disadvantages of the Brown Electrodermatome in primary skin grafting of 
radical cavities are: 

1. An additional step is required. However, three to four minutes spent at the 
completion of the radical mastoidectomy in taking a split-thickness graft with the 
Electrodermatome will save several weeks or even months of postoperative care. 


2. The tight-fitting skin graft held in place with packing blocks drainage and 
invites infection of the lateral sinus, labyrinth, or meninges. However, Cunning,* 
as early as 1931 and without the benefit of antibiotic therapy, stated that he never 
met with any such complication in all his cases of primary skin grafting and there- 
fore this objection is more theoretical than actual. The presence of numerous drain- 
age incisions in the skin graft itself also insures against the development of any 


pockets of infection. 
SUMMARY 

The history of primary skin-grafting of radical mastoidectomies is reviewed. 

The Brown Electrodermatome is presented as a new and valuable addition to 
the technique of primary skin-grafting of radical mastoid cavities. 

Five cases are described in which the use of the Electrodermatome resulted in 
completely epithelium-lined dry cavities within three weeks, 

In four of the five cases presented there was definite audiometer evidence of 
hearing improvement following postoperative inflation of the Eustachian tube. 
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INTRANASAL CORTISONE 
Preliminary Study 


JOHN W. WALL, MD. 
AND 


NORMAN SHURE, M.D. 
LOS ANGELES 


T HAS been demonstrated amply that cortisone is of value in the management 

of allergic disease. The great wave of enthusiasm which followed the initial 
reports of its use in rheumatoid arthritis and bronchial asthma has, to a great extent, 
waned; one no longer expects miraculous cures. However, with increasing use of 
this potent hormone a stage is rapidly being reached wherein definite indications 
for its use are becoming readily apparent. Furthermore, very definite limitations 
in its application are becoming obvious. 

Among the gratifying results obtained with cortisone have been those in con- 
ditions in which its local use is possible. In such disorders the dose of the medication 
is small, and the need for repeated and continuous therapy is usually absent. The 
danger of severe complications from the use of the drug, therefore, is for the most 
part obviated. Thus, the use of cortisone in the treatment of severe allergic condi- 
tions of the eye, as well as of ocular infections, has proved to be an important 
addition to ocular therapeutics.’ 

A logical procedure was to extend the local application of this hormone complex 
to the shock tissue in other allergic states. Bordley and his group,’ at Johns 
Hopkins, reported encouraging results with the hormone used as nose drops in 
treatment of chronic nasal allergy. Dill,* in Detroit, uses a nasal spray containing 
cortisone, with satisfactory relief of symptoms. London and Alexander * attempted 
local instillation of a suspension of cortisone through a bronchoscope in intractable 
bronchial asthma. They reported 50 to 100% relief for periods averaging from 

The cortisone used in this work was “cortone acetate” (Merck). 

From the Departments of Otolaryngology and Internal Medicine (Allergy), Cc'lege of 
Medical Evangelists, and the Los Angeles County Hospital. 

1. Steffenson, FE. H.; Olson, J. A.; Margulis, R. R.; Smith, R. W., and Whitney, E. W.: 
The Experimental Use of Cortisone in Inflammatory Eye Disease, Am. J. Ophth. 38:1033, 1950. 
Smith, R. W., Jr., and Steffenson, E. H.: Medical Progress: ACTH and Cortisone in the 
Treatment of Ocular Disease, New England J. Med. 245:972, 1951. 

2. Bordley, J. E.; Carey, R. A.; Harvey, A. M.; Howard, J. E.; Katters, A. A.; Newman, 
E. V., and Winkenwerder, W. L.: Preliminary Observations on Effect of Adrenocorticotropic 
Hormone (ACTH) in Allergic Diseases, Bull. Johns Hopkins Hosp. 85:396, 1949. 


_3. Dill, J. L., paper read before the American Society of Ophthalmologic and Otolaryngo- 
logic Allergy, Chicago, Oct. 17, 1951; personal communication to the authors. 


4. London, McK., and Alexander, F. W.: Topical Application of Cortisone in Intractable 
Bronchial Asthma, J. Allergy 22:518, 1951. 
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two weeks to four months in a series of eight patients. Gelfand ° used a suspension 
of cortisone nebulized as an aerosol in patients with bronchial asthma. With 
inhalation of a spray containing 5 mg. of cortisone hourly 10 times daily, a total 
of 50 mg. a day, for two weeks, four of five patients were relieved. Of these, three 
patients relapsed, but their condition was controlled by a second series. 

This preliminary report deals with the local use of cortisone in nasal allergic 
states by a more physiological modality, submucosal injection. 


TECH NIQUE 


After preliminary shrinking of the inferior turbinate, a suspension of cortisone (25 mg. per 
cubic centimeter) was injected submucosally with a long, narrow-gauge needle, care being taken 
not to enter a venous channel. Superficial bleeding from the point of needle puncture was 
controlled easily with a cotton tampon. No anesthetic was required, there being no pain on 
injection. One side of the nose was treated at one sitting, the other side being injected the 
following week. In the initial stages of the study a dose of 1 cc. of the suspension (25 mg. of 
cortisone) was used. In the later stages, after two violent, untoward constitutional reactions, 
which will be discussed in detail later, the dose was reduced to 0.1 to 0.2 cc. of the suspension 
(2.5 to 5.0 mg. of cortisone). With the newer dosage method, one side of the nose was treated 
at one sitting, and the other side was injected after an interval of three days. The patient then 
returned for injections into alternate sides of the nose at three-day intervals until the desired 
effect was achieved. The average number of injections required with this method was four. 


RESULTS 
The decrease in the dose of cortisone injected did not appear to affect the results 
in this series of cases. To the 65 patients treated in this study a total of 167 
injections were given. Of these, 52 had typical allergic rhinitis, as verified by .the 
common objective findings of pale, edematous nasal mucosa, increased number 
of eosinophiles in the nasal secretion, and positive allergic reactions to pollens and 
miscellaneous environmental inhalant antigens. Thirteen patients were in the 
“vasomotor rhinitis’ category, having typical and suggestive symptoms of nasal 
allergy, but lacking the accompanying objective verification. Some of the allergic 
patients had accompanying polyps; others had, in addition, bronchial asthma. 

Of the 52 patients with unmistakable allergic rhinitis, 42, or 80.7%, had pro- 
nounced improvement. In some patients improvement was noticed almost immedi- 
ately, while in others it was not evident until two to three days after the injection. 
This improvement was manifested by obvious increase in breathing space, visible 
to the examiner, as well as the patient’s report of a decrease in attacks of sneezing 
and of a diminished sense of stuffiness. Some of the patients who had required up 
to six antihistamine tablets daily for symptomatic relief were able to discontinue 
the medication entirely. Others, who had experienced no relief from the use of 
antihistamines, reported that an occasional tablet would relieve residual symptoms. 

The greatest degree of benefit was obtained by patients with acute allergic 
rhinitis. In this category, all five patients treated experienced immediate and 
dramatic relief. Of six patients with chronic perennial allergic rhinitis associated 
with bronchial asthma, five responded well to this form of therapy. In several of 
these the asthmatic symptoms disappeared concomitantly with relief of the nasal 
Of five patients with chronic allergic rhinitis with nasal polyps, four 


symptoms. 


5. Gelfand, M. L.: Administration of Cortisone by the Aerosol Method in the Treatment 
of Bronchial Asthma, New England J. Med. 245:293, 1951. 


| 
a 
‘ 
: 
2 


174 A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


were symptomatically relieved. Though the polyps were not affected by this pro- 
cedure, the permanently increased breathing space resulting from the injection of 
cortisone made the polyps more readily accessible for subsequent surgical removal. 
Of 36 patients with uncomplicated chronic nasal allergy, 28 were benefited by this 
procedure. Only 1 of the 13 patients with vasomotor rhinitis seemed to be benefited 
by the injection of cortisone. The shortest duration of relief was 6 weeks; the 
longest, 10 months. Many of the patients returned voluntarily for additional 
injections for continuation of relief. One patient has been relieved for 10 months 
to date and continues without symptoms. 


REACTIONS 

There were two patients in this series who experienced severe immediate 
reactions after the injections.” The reactions occurred within minutes after the 
procedure and were manifested by severe flushing of the skin over the entire body, 
marked substernal pain, difficulty in breathing, abdominal distention, and severe 
backache. After an interval of 15 minutes, the patient became cold and clammy, 
with no pulse discernible at the wrist. The blood pressure dropped to a level of 
80 mg. Hg systolic, but there was no loss of consciousness. Electrocardiograms 


Summary of Results Obtained with Cortisone Injection 


Degree of Relief 


No. of — —— 

Diagnosis Patients Good Fair Poor 
Chronie allergic rhinitis with asthina...................4-. 6 4 1 1 
Chronie allergic rhinitis with polyps................0..006. 5 4 0 1 
Chronic allergic rhinitis, uneomplicated................ ; 36 23 5 & 
13 0 1 12 


taken of both patients during this period showed a rapid sinus rhythm, normal 
amplitude of all waves, and no evident diagnostic deviations. No treatment was 
given to either patient, and there were no after-effects. 


COM MENT 

We are well aware of the tendency of allergic symptoms to respond, temporarily 
at least, to nonspecific drugs and surgical procedures on the nose. With nasal 
cauterization and the injection of sclerosing solutions there is an immediate local 
reaction, causing nasal obstruction and pain lasting up to two weeks. After the 
injection of cortisone the relief was rapid and was not accompanied by local dis- 
comfort. Several patients had injections of distilled water or saline solution in 
place of the hormone suspension. None of these reported relief of symptoms. 

The frequent relief of allergic symptoms following suggestive psychotherapy, 
as one might expect in these cases from use of the highly publicized cortisone, is 


not unknown to us. None of the patients in this series was aware that the substance 


being injected was cortisone. 


6. A similar, though less violent, reaction was encountered by Dr. Herman Semenov, of 


severly Hills, Calif., with this technique. It was at his suggestion that the dose of cortisone was 
reduced ; no additional reactions have occurred to date. 
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The reason for and mechanism of relief of symptoms in these cases warrant 
discussion. Experimental evidence and clinical data to date seem to support the 
theory that the mode of action of cortisone is in its ability to alter or interfere with 


the antigen-antibody relationship. Whether this is a reaction solely within the 


shock tissue, or whether the hormone actually produces an alteration in the structure 
of the antibody, is not known. The fact that smaller doses than are necessary when 
used parenterally are effective when used locally would seem to bear out the thesis 
that the effect is within the shock tissue. The apparent ineffectiveness of cortisone 
when merely dropped on the surface of the nasal mucosa is probably due to the 
fact that the hormone is not in contact with the shock tissue long enough, being 
swallowed or washed away with the secretions. In the eye, it is known, subcon- 
junctival injection of cortisone is effective in a larger variety of conditions than 
is the dropping of the suspension on the surface of the conjunctiva. 

An interesting observation in this study was that after the injection of cortisone 
the contralateral side of the nose was affected first, that is, the subjective relief 
experienced by the patient and the observable decrease in swelling of the nasal 
mucosa occurred first on the side of the nose opposite that of the injection. This 
phenomenon occurred in practically every patient treated. The only explanation 
we can offer is that there was rapid absorption of the hormone into local channels 
and that the somewhat delayed effect on the injected side was due to the fact that 
trauma, in addition to the preexisting pathologic condition, had to be overcome by 
the action of the adrenal hormone. This, we believe, is in line with the thesis of 
the existence of the alarm reaction and general adaptation syndrome proposed by 


Hans Selye. 

The greatest degree of relief was obtained by the patients with symptoms of 
acute allergic rhinitis, in 100% of whom the results were excellent. It appears 
that a technique of treatment such as this would lend itself to efficient management 
of seasonal hay fever, such as occurs in the midwestern and eastern sections of the 


country. A series of injections of cortisone might be given late in August, coinci- 
dent with the pollination of the giant and dwarf ragweeds, and this perhaps would 
keep the patient symptom-free during the entire season. 
untoward reactions 


nature and cause of the severe immediate 
Certainly, they 


The exact 
experienced by two of the patients in this series are not known. 
cannot be explained on the basis of an adrenal reaction. These have been seen 
and reported in detail ; none of them have followed this pattern. Several possibilities 
exist : Though the reactions were not typical, human anaphylaxis cannot be excluded. 
The intense flush, accompanied by marked lowering of the blood pressure, suggests 
a histamine reaction, though why a large amount of histamine should enter the 


general circulation after the injection of a small amount of cortisone cannot be 


explained easily. We cannot accept the possibility of the reaction being the result 


of inadvertent intravenous dissemination of particles of the hormone, because such 


reactions have not been reported after intravenous injection of cortisone. The 


pattern of the reactions encountered is not typically psychogenic. There seems to 


be some connection with the amount of cortisone or the volume of material injected, 
because no reactions occurred with the use of smaller doses. Further study is 


necessary to explain these reactions. 
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SUMMARY AND CONCLUSIONS 


A series of patients with verified allergic rhinitis and with so-called vasomotor 
rhinitis were given injections of from 2.5 to 25.0 mg. of cortisone in suspension, 
directly into the inferior turbinates. Eighty per cent of the patients with demon- 
strable allergy responded favorably to this procedure, with relief of symptoms 
lasting from 6 weeks to 10 months. Only 1 of 13 patients with vasomotor rhinitis, 
in whom no allergy was demonstrated, was benefited. Two severe, immediate, 
unexplainable constitutional reactions were encountered. 

This procedure is advocated for prolonged symptomatic relief of allergic rhinitis, 
especially of the acute seasonal variety. 
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SURGICAL TREATMENT OF BENIGN NASOPHARYNGEAL 
DISEASE IN THE ADULT 


RALPH H. RIGGS, M.D. 
SHREVEPORT, LA. 


ENIGN nasopharyngeal disease is common, as evidenced by the numerous 
articles in the literature, especially during the last decade. Much has been 
written about the treatment of excessive lymphoid tissue and its association with 
otological conditions in children and in flying personnel, but little has been said 
concerning other nasopharyngeal conditions and their treatment. During the last 
20 years fewer than a score of articles have appeared dealing with surgical manage- 
ment of benign disease of the nasopharynx in adults. 

The purpose of this effort is to focus attention again on the upper portion of 
the pharynx, an area which can be most interesting from the standpoint of surgical 
removal of the underlying pathologic conditions with consequent relief of accompany- 
ing symptoms. It is based on a study of 141 personal cases of patients with benign 
nasopharyngeal disease which I have operated upon since resuming practice after 
World War II. The occurrence of the condition to be discussed is certainly 
not so rare as the scarcity of its mention in the literature would lead one to believe. 
This is evidenced by the number of cases discussed in the reports that have been 
published. Pathologic alterations of the upper portion of the nasopharynx include 
those in the region of Tornwaldt’s bursa, nasopharyngeal abscesses, retention cysts, 
adenoid remnants, and chronic inflamed lymphoid tissue, all of which have been 


previously described. 

A complete examination of this region is imperative in every patient with 
symptoms referable to the ear, nose, throat, and upper respiratory tract. It is of 
especial importance in those patients whose symptoms are not readily explained, 
and even in patients in whom the causative factor is apparently elsewhere naso- 
pharyngeal disease may be a contributing factor. Most articles concerning this 
area have aptly called attention to its extreme importance and to the frequent failure 
of adequate examination to discover the existing disease. 

Excellent results have been obtained from the use of roentgen therapy and the 
nasopharyngeal radium applicator in indicated cases. However, the type of case 
in which such treatment should be the first choice has not been included in the 
present study. 

Local treatment intelligently applied to this region will produce most satisfactory 
results in some patients and will provide temporary relief of symptoms in many 
more. The present series consists of those cases in which such treatment did not 


Presented as a candidate’s thesis to the American Laryngological Rhinological and Oto- 
logical Society. 
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relieve the symptoms permanently, or eradicate the pathologic condition, and in 
which neither roentgen therapy nor use of the radium applicator was considered the 
treatment of choice. It is estimated that approximately 20% of all patients with 
benign nasopharyngeal disease seen in my practice eventually have required surgical 
treatment. All patients in this series were carefully studied to eliminate all other 
conditions which might produce their symptoms, such as sinus disease, alterations 
in the nasal mucous membrane, cancer, systemic disorders, and allergy. Surgical 
treatment in these cases has produced most gratifying results both to the patient 
and to the surgeon. 


HISTORY 


Among the earlier publications of anatomic studies on the nasopharyngeal bursa 
are those of Mayer in 1840 and Lushka in 1868. In 1885, Tornwaldt* was the 
first to associate clinical symptoms with this bursa, which now bears his name. The 
following year Trautmann called attention to a deepened furrow embedded between 
the combs or ridges of th= adenoids. We now realize that pathologic adhesions in 
this region can produce a closed cavity, purulent or nonpurulent. 

In 1921, Gordon? pointed out that the nasopharynx may harbor disease which 
acts as a focus for systemic infections, and cited illustrative cases. He emphasized 
the importance of considering this area, especially when no other etiologic factor 
could be found. In Beck's * book on pathology, published in 1923, chronic bursitis, 
or Tornwaldt’s disease, is considered a comparatively rare but frequently overlooked 
condition, In 1928, Hagens * reported a case of typical bursa pharyngea in a 
man 70 years of age, studied post mortem. The next year Yankauer * published 
a study of 155 cases of what he called “nasopharyngeal abscess.” Contrary to 
Tornwaldt’s observations, he believed that most often an abscess, rather than an 
infected bursa, is the cause of symptoms and that it is due to inflammation of the 
recessus medius of the adenoid. Dorrance® published a paper in 1931 on bursa 
pharyngea, which seemed to serve as a stimulus for the next 10 years, when most 
of the articles on this subject were written. 

During this period excellent articles appeared in the literature by Roy‘ 
Kully,* Schenck,” Woodward,'’ O’Connor,'! von Bajkay,'? Eagle,’* and LeJeune."* 


1. Tornwaldt, G. L.: Uber die Bedeutung der Bursa pharyngea fiir die Erkennung und 
Behandlung gewisser Nasenracheuraum-Krankheiten, Wiesbaden, Verlag von J. F. Bergmann, 
1885, 

2. Gordon, H. K.: Systemic Infections and the Nasopharynx, M. Press 182:474 (Dec.) 
1921. 

3. Beck, J. E.: Applied Pathology in Diseases of the Nose, Throat and Ear, St. Louis, C. 
V. Mosby Company, 1923, pp. 170-171. 

4. Hagens, FE. W.: Cystlike Cavity in the Nasopharynx, Arch. Otolaryng. 8:420-423 
(Oct.) 1928. 

5. Yankauer, S.: Nasopharyngeal Abscess: Report of 155 Cases, Ann. Otol. Rhin. & 
Laryng. 39:481-492 (June) 1930. 

6. Dorrance, G. M.: The So-Called Bursa Pharyngea in Man: Its Origin, Relationship 
with Adjoining Nasopharyngeal Structures and Pathology, Arch. Otolaryng. 13:187-224 (Feb.) 
1931, 

7. Roy, D.: Chronic Nasopharyngeal Bursitis (Thornwaldt’s Disease), South. M. J. 27: 
344-347 (April) 1934. 

8. Kully, B. M.: Cysts and Retention Abscesses of the Nasopharynx, J. Laryng. & Otol. 
§0:317-328 (May) 1935. 


(Footnotes continued on next page) 
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These authors described the nasopharynx as an area that could contain bursa, cysts, 
retention abscesses, and chronic infection. Even in these times of great haste, one 
would be well repaid in reading “The Epipharynx—-The Almost Unknown in 
Otolaryngology,” by Carmody,'® and “Diagnostic Pitfalls of the Nasopharynx,” by 
Hill.® Both these writers repeatedly emphasized the fact that because this area is 
not thoroughly and routinely examined, disease is frequently overlooked. Crowe," 
who has done so much to advance otology, presented an excellent description of the 
nasopharynx in 1941; although most of his publications are concerned with the 
use of the radium applicator, he ably focused attention on the much-neglected 1 aso- 
pharynx. In the past decade the consensus has been that several benign pathologic 
conditions can be present in the nasopharynx simultaneously, but again the oto- 
laryngologist must look for them. 

During World War II the literature was meager, but several excellent presenta- 
tions have appeared in recent years. In 1944 Godwin '* discussed the etiology of 
Tornwaldt’s disease. The following year Kline '® emphasized the importance of 
the nasopharynx from the standpoint of the pathologic conditions that may be 
found, and described his technic for anesthetizing this area. The same year 
Hollender *° described lymphoid hyperplasia of the nasopharynx, and since then 
has contributed several informative and stimulating articles.2! In 1947, Gidoll ** 


9. Schenck, H. P.: Chronic Infections in the Pharynx: Pathologic Study, Arch. Otolaryng. 
24:299-318 (Sept.) 1936. 

10. Woodward F. D.: Nasopharyngeal Abscesses and Cysts, Arch. Otolaryng. 26:38-41 
(July) 1937. 

11. O'Connor, T. P.: Low-Grade Fever, the Result of Nasopharyngeal Infection, Laryngo- 
scope 48:38-50 (Jan.) 1938. 

12. von Bajkay, T.: Die Adenoide Vegetation im héheren Alter, Arch. f. Ohren-, Nasen- 
u. Kehlkopfh. 145:92-94 (July) 1938. 

13. Eagle, W. W.: Pharyngeal Bursae (Thornwaldt’s Bursae): Report of 64 Cases, 
Laryngoscope 49:199-207 (March) 1939. 

14. LeJeune, F. E.: A Review of the Available Literature on the Pharynx and Pharyngeal 
Surgery, Laryngoscope 49:1043-1063 (Nov.) 1939; 50:1025-1053 (Nov.) 1940; 51:983-1008 
(Nov.) 1941; 52:891-921 (Nov.) 1942; 53:689-704 (Oct.) 1943; 54:573-585 (Oct.) 1944; 
55:465-498 (Sept.) 1945; 57:1-30 (Jan.) 1947; 58:1-32 (Jan.) 1948; 58:1073-1097 (Oct.) 
1948; 59:1177-1224 (Nov.) 1949; 60:1013-1047 (Oct.) 1950. 

15. Carmody, T. E.: The Epipharynx—the Almost Unknown in Otolaryngology, Tr. Am. 
Acad. Ophth. 44:255-264, 1939. 

16. Hill, F. T.: Diagnostic Pitfalls of the Nasopharynx, J. A. M. A. 115:662-665 (Aug. 
31) 1940. 

17. Crowe, S. J.: The Nasopharynx, Arch. Otolaryng. 33:618-622 (April) 1941. 

18. Godwin, R. W.: Thornwaldt’s Disease; Characteristic Headache Syndrome and Etiology, 
Laryngoscope 54:66-75 (Feb.) 1944. 

19. Kline, O. R.: Importance of Pathologic Conditions of the Nasopharynx to the Oto- 
laryngologist, Arch. Otolaryng. 41:140-142 (Feb.) 1945. 

20. Hollender, A. R., and Szanto, P. B.: Lymphoid Hyperplasia of the Nasopharynx: Study 
of 131 Autopsy Specimens, Arch. Otolaryng. 41:291-294 (April) 1945. 

21. (a) Hollender, A. R., and Szanto, P. B.: Thornwaldt’s Syndrome, Ann. Otol. Rhin. 
& Laryng. 54:575-581 (Sept.) 1945. (b) Hollender, A. R.: The Nasopharynx: A Study 
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: 
: 
= 
en 
3 


180) A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


called attention again to the significance of the postnasal space and enumerated the 
benign and malignant pathologic conditions that could be present. 

Symptoms that are associated with nasopharyngeal disease were discussed in 
detail by Theobald ** in 1948 in a report of 150 cases. His evaluation of the 
symptoms showed his keenness of observation and, of course, the importance of a 
thorough history. He has conducted an excellent course at the Academy meeting 
on this subject, which, incidentally, served as a stimulus for the present report. 

In 1948, Adair ** reported two cases of pharyngeal bursa associated with cleft 
palate. I have observed one such case. In the same year Harris ?° read a paper 
on the diagnosis and treatment of nasopharyngeal disease, and again cautioned 
that many conditions may be found if one looks for them. Silcox,?* who recently 
discussed this region, believes that it may be an area contributing to bacterial 
allergy, an opinion with which I wholeheartedly concur. 


ANATOMY 

The nasopharynx is a six-walled compartment. The anterior wall is composed 
of the posterior aspect of the nose, which includes the septum, choanae, and pos- 
terior tips of the inferior and middle turbinates. The posterior wall is formed by 
the mucosa covering the fascial attachment of the superior constrictor muscle as 
it lies over the basilar process of the occipital bone at its junction with the sphenoid 
bone. The “floor” is the opening into the oropharynx, but on swallowing the soft 
palate closes this space to form a true floor; the mucosa covering the main body 
of the sphenoid forms the “roof.” The two lateral walls contain the tubal orifices, 
the torus tubarius, and Rosenmueller’s fossa. 

The anatomic arrangement of the lymphoid tissue ‘n the nasopharynx is main- 
tained when the adenoid persists into adult life and can almost invariably be recog- 
nized, even when the structure has become distorted by hypertrophy or infection. 
The adenoid usually begins centrally on the posterior wall and extends up to and 
includes a portion of the “roof.” Normally, there are a median cleft and two lateral 
clefts ; these clefts unite posteriorly in the median recess. 

In a certain number of persons a pharyngeal bursa, entodermal in origin, is 
found ; it may or may not be pathologic. Hollender *'* defined the pharyngeal bursa 
as a diverticulum-like structure in the midline of the posterior wall of the naso- 
pharynx at the lower end of the pharyngeal tonsil directed upward and backward. 


of 140 Autopsy Specimens, Laryngoscope 56:282-304 (June) 1946; (c) Hollender, A. R.: 
Some Commonly Unrecognized Diseases of the Nasopharynx: Results of Studies of 140 Autopsy 
Specimens, South. M. J. 40:248-252 (March) 1947; (d) The Nasopharynx: A Review of Its 
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Killian considered the pharyngeal bursa of postnatal life to be a structure formed 
by secondary proliferation of the pharyngeal epithelium. 

The pharyngeal bursa is not a closed sac lined with endothelium, nor is it of 
mesodermal origin. Therefore, in its strict sense it is not a true bursa, and only long 
use of the term has justified the name. 

When Rathke’s pouch persists in postietal life, its location is in the midline above 
the area of the pharyngeal bursa. It is ectodermal in origin, is lined with ciliated 
columnar epithelium, and may be closed to form a retention cyst. 

The mucosa of the nasopharynx is composed of pseudostratified columnar 
epithelium which changes to stratified squamous epithelium as it approaches the 
oropharynx. 

The main lymph node groups are the following: the retropharyngeal nodes, 
medial and lateral; the upper deep cervical nodes; the internal jugular chain; the 
spinal accessory group, and the supraclavicular group. 

The lymphatic ducts begin in the adenoid and lymphoid tissue of the naso- 
pharynx. Some of these join and descend inferiorly to the lateral and medial retro- 
pharyngeal nodes ; others pass laterally directly into the neck and to the upper deep 
cervical nodes. Efferent ducts from the retropharyngeal nodes also often extend 
to the deep cervical nodes. Efferents from the upper deep cervical nodes run along 
the anterior border of the trapezius muscle, following the course of the spinal acces- 
sory nerve, and from the spinal accessory group of nodes go on to join with the 
supraclavicular nodes. 


PATHOLOGY 


The presence of a bursa or lymphoid tissue in the nasopharynx does not neces- 
sarily mean it is pathologic. It can and does occur often without producing any 
symptoms. A pathologic bursa is one in which the sac has become infected. This 
is apt to be caused by trauma, such as might be inflicted during removal of adenoid 
tissue. However, cases have been reported of patients who had not had operations 
on the adenoid. 

Mellinger, who has investigated this area extensively in adults, has frequently 
found a bursa located deeply and often in a state of chronic inflammation. In some 
instances pus pockets were found, and chronic inflammation of the adenoid, even 
though the adenoid was small, was clearly evident. 

The opening of the sac varies in size from that of a pin point to a somewhat 
large, elongated aperture. Sometimes the opening has become completely closed, 
so that a retention cyst or abscess is formed; the content may be purulent, cystic 
in character, or a jelly-like mucus. When infected, the walls are hyperemic, and 
granulation tissue may be present which bleeds easily upon the mere touch of an 
applicator. 

The median recess is the deep median cleft of the pharyngeal tonsil (adenoid) ; 
complete adenoidectomy should not leave any such recess. Incomplete removal, or 
presence of adenoid remnants, is a frequent cause for lymphoid hyperplasia and 
subsequent formation of retention abscesses or chronic infection. 

During the period of involution of adenoid tissue, cysts or abscesses may develop 
within any of the adenoid clefts, more frequently in the median recess. They may, 
therefore, be acquired or congenital. 
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In a study of 155 patients with nasopharyngeal abscesses, Yankauer ° stated 
that 93% had never had their adenoids removed. It was his belief that abscesses 
develop shortly after the period of involution of the adenoid mass, and in cases in 
which adhesions between the combs of adenoid tissue have converted the median 
cleft into a more or less completely closed cavity. 

An abscess is characterized by the presence of a swelling in the region of the 
median recess ; this swelling may not manifest itself as a rounded protuberance, but 
merely as an elevation of the concavity of the vault of the nasopharynx. However, 
not every such swelling contains pus, and the diagnosis is not definite until the 
area has been opened and its contents noted. 

Hypertrophied infected lymphoid tissue can often be seen in the nasopharynx 
if this area is inspected routinely. The hypertrophy may be sufficient to be termed 


Fig. 2.—Ulceration of nasopharynx showing undermining of margin, and necrosis, edema, 


and cellular inflammatory reaction; « 125. 
an adenoid growth. Microscopic sections of this tissue may show such changes as 
chronic inflammation, hyperplasia of mucous glands, scarring, ulceration, sub- 
mucosal hemorrhage, and a predominance of germinal centers. 

There is no constant abnormality in the nasopharynx that is typical of any one 
particular symptom. They are all intimately related, and the pathologic changes 


EXPLANATION OF FiGuRE 1 


A, nasopharyngeal tissue showing evidence of hyperplasia and chronic inflammation. 
Note increase in lymphoid follicles which show marginal fibrosis, particularly nearest the mucosa; 
x 125. 8B, chronic inflammation of nasopharynx characterized by hydropic change, fibro- 
blastic invasion and slight leucocytic infiltration of mucosa, marginal fibrosis and partial lympho- 
cytic exhaustion of lymph follicles, and fibrosis and cellular inflammatory reaction generally ; 
x 200. C, superficial ulceration of nasopharyngeal mucosa. Note short segment of mucosa 
in upper left corner; « 125. 
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found should be conscientiously evaluated in order to determine the cause of symp- 
toms in each case. Since the different pathologic comditions ciscussed may produce 
identical symptoms, and since the surgical treatiaent does not vary much for the 
different pathologic conditions, a separate discussion of each type encountered will 


not be given. 
SYMPTOMS 


The symptoms, as related by the patient, usually without any prompting, should 
invariably make one suspicious of trouble in the nasopharynx. As shown in the 


Fig. 3 


Deeper ulceration of nasopharyngeal mucosa or lining of infected crypt or cyst 


(indeterminate in sections), which shows irregular zone of necrosis, edema, and cellular inflam- 
matory reaction in its base; & 125. 


accompanying diagram, the symptoms in the present series included postnasal dis- 
charge, occipital headaches, frequent and recurrent sore throat, “spitting up 
crusts,” pain in and about the ears, pain about the head and face, fulness in the 
throat, low-grade iever, hoarseness, tenderness in one or both anterior and posterior 
cervical regions, with or without palpable nodes, cough, generalized aches and pains, 
impaired nasal breathing, vertigo, bad taste with or without halitosis, hemoptysis, 


and ocular symptoms. Usually, several of these symptoms were intimately related 
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to one another but an occasional patient would present only one complaint. Although 
each symptom will be discussed separately, this is sot intended to convey the idea 
that it was the only or chief complaint in the number of cases in which it occurred. 

The commonest complaint was postnasal discharge. The usual story in this type 
of case was that in the early morning the patient had a great deal of discharge, 
thick in consistency, yellowish, and sometimes foul in taste, but later on he would 


Fig. 4—Acute inflammation of nasopharynx. Mucosa is pseudostratified or respiratory in 
type. Submucosal tissue is edematous, congested and infiltrated by polymorphonuclear leucocytes 
and round cells; x 200. 


be comfortable, usually for at least 24 hours, after which the drainage would be 


present again. This symptom was noted by 113 patients in this series. 


Patients with occipital headache will invariably point to a small area in the 
occipital region rather than to a generalized area. In other words, the headache 
due to the conditions being discussed seems to be much more localized than head- 
aches from other causes. The patient often states that after he is able to “spit out 
a crust” the headache will subside ; others say that the headache improves after an 
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excessive amount of drainage is cleared (more than usual). In some instances, 
these headaches were severe, and many unsuccessful attempts to relieve them had 
been made; when the diseased area was cleaned out, the pain would invariably 
disappear. Relief of this symptom is probably the most dramatic of any discussed, 
and with attentive listening to the statement of symptoms and persistent visualization 
of the nasopharynx, one feels well repaid after establishing a diagnosis. Sixty-three 


patients complained of occipital headache in this series. 


Fig. 5.-Section shows hydropic change of stratified squamous mucosa, chronic inflammation 
(fibrosis and round cell infiltration) of submucosal tissue, and an epithelial crypt. There is 
apparent accentuation of inflammatory process immediately surrounding crypt and involving 
cells forming its wall; * 125. 


Frequent and recurrent sore throat, another symptom which should make one 
think of trouble in the nasopharynx, was recorded in 37 cases. Some patients 
report relief from soreness after a great amount of discharge has been rather 
suddenly expelled. Others have a continuous sore throat with fever, and even 


chemotherapy fails to produce relief. 
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The complaint of crusting, which was recorded in 29 cases, is most annoying 
to the patient ; some even become nauseated and vomit in an attempt to rid them- 
selves of the crust. It is not too uncommon for the patient to raise some blood after 
expectoration of the crust ; such bleeding, if associated with nasopharyngeal disease, 
of course, is due to excessive hyperemic or granulation tissue. 

Pain in and about the ears, including fulness, was a complaint of 26 patients 
in the series. Some described the pain as both preauricular and postauricular, and 


thers could say only that they had discomfort in the ears. Several definitely 


deseribed the pain along the Eustachian tube, and others stated that they had fulness 
without otalgia. 
SYMPTOMS NUMBER OF CASES 


‘Most frequent 


TNASA 3) 


SECONDARY (Less trequent) 
PRIN ABOUT HEAD & FACE 
FULNESS (N THROAT 
FEVER 

HOARSENESS 

CERVICAL ADENOPATHY 
COUGH 


SYMPTOM 

=<) 


GENERALIZED ACHES & PAINS ce) 
IMPRIRED NASAL BREATHING 
VERTIGO 

BAD TASTE HALITOSIS cS) 


HEMOPT YSIS 


€vYE SYMPTOMS 


Fig. 7.—Frequency of various symptoms in nasopharyngeal disease. 


Obscure pain about the head and face, the nature of which could not be ascer- 
tained, was a complaint of 19 patients. However, the symptoms abated after removal 
of the infection. 

Fulness in the throat, as explained by the patient, is an interesting symptom, 
hecause it is so subjective. In a series of patients, mostly females, quite a few (29) 
of whom were between 40 and 50 years of age, one might be inclined to attribute 
this to nervousness or menopausal or postmenopausal complaints, but one should 
keep in mind that it can be produced by the postnasal chain of symptoms. Fourteen 
patients complained of this svmptom, 

low-grade fever, noted in 12 cases in this series, has definitely been established 
by others as being caused at times by infection in this region. Certainly an area 
harboring such pathologic alterations as can be present in the nasopharynx is 


capable of being a focus of infection and producing fever 
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Hoarseness was definitely established in my mind as a symptom connected with 
infection in the nasopharynx. In three cases the primary symptom of hoarseness 
was relieved after the causative factor was removed. This symptom was noted 10 
times in this series. 

Pain or tenderness in the cervical region, with or without palpable nodes, was 
listed in eight cases. The distribution of the lymphatic system readily explains why 
this complaint may be present. 

Cough was the main symptom of eight patients, and in those cases in which the 
contributory factor was in the nasopharynx, the results were dramatic. This symp- 
tom is usually controlled with treatment. 

Several of the patients had generalized body aches and pain, and tonsillectomy 
had been performed in the hope of obtaining relief. In eighi of these, the cause 
was discovered in the nasopharynx. 

Impaired nasal breathing was a complaint of eight patients. Some believe that 
this may be caused by chronic rhinitis due to “bacterial allergy ;” others state that 
it is possibly due to disease causing a bulging high up in the nasopharynx. Cer- 
tainly either condition is capable of producing the symptom, as evidenced by the 
relief obtained following removal of the involved tissue. Silcox ** has reported 
exceller.. results after administering an autogenous vaccine made of material from 
the infected region. 

Vertigo was a complaint of about seven patients. Most of these were seen after 
an exhaustive etiologic search had been made by the internist. It is my belief that 
nasopharyngeal disease has a definite influence in causing this symptom, as relief 
has been given bv both medical and surgical treatment. , 

Five patients complained of a bad taste and halitosis. It is surprising that these 
symptoms do not occur more often, in view of the pathologic alterations sometimes 
encountered, 

Hemoptysis was an infrequent symptom, but did occur in four cases. In none 
of these cases was it severe enough to require emergency procedures, such as packing 
or electrocauterization. In one case it was the only symptom, and, after repeated 
treatments did not control it, operative measures were instituted. 

Three patients were seen in consultation with the ophthalmologist with refer- 
ence to an ocular focus of infection, and improvement was noted by him after surgi- 
cal treatment of the nasopharynx. 

It should be emphasized again that none of the symptoms discussed were con- 
sidered to be caused by disease of the nasopharynx until all other factors which 
might produce such complaints were eliminated. 


DIAGNOSIS 


(often the history is sufficient to make the diagnosis. Careful examination to 
eliminate other pathologic conditions that may cause similar symptoms is essential 
hefore the nasopharynx can be definitely considered to harbor the primary focus. 
When one or more of the symptoms previously discussed are mentioned by a 
patient, it is imperative to visualize the nasopharyngeal region, regardless of other 
disease found. Thorough inspection of the area will readily reveal the nature of the 
condition present. 

My methods of examining the nasopharynx include anterior rhinoscopy, pos- 
terior rhinoscopy with the Michel mirror, use of the nasopharyngoscope, the soft 
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palate retractor, and the Yankauer or Hollender speculum. Each step in the exam- 
ination should be done to obtain a complete picture. Not infrequently anterior 
rhinoscopy will be unsatisfactory, but often a good view of the upper nasopharyngeal 
vault can be obtained, especially after shrinkage of the nasal mucous membrane. 

The Michel mirror, which can be used in the majority of cases, is a good diag- 
nostic aid, but, as in the case of all mirrors, the image may be misleading, because 
of a flattening-out appearance. llowever, it does give a good idea as to discharge, 
crusting, ulceration, swelling, or hypertrophied tissue. 

The nasopharyngoscope is the best instrument to visualize the lateral walls of 
the nasopharynx, but the area under discussion is usually somewhat of a blind spot. 
However, hypertrophied tissue, or swelling even in the midline, can readily be 
identified by this means. 

The soft palate retractor is of great help in the patient in whom the postnatal 
mirror examination is difficult, but one does not obtain the best view in every case 
as with the Yankauer or Hollender speculum. 

Examination with the Yankauer or Hollender speculum, after anesthetization 
of the postpharyngeal wall and soft palate, can be revealing. The difference in the 
picture of the nasopharynx as seen by the mirror and through the speculum has been 
compared by Hill'® to the contrast in viewing the larynx with a mirror and then 
through the laryngoscope. It is by this direct vision that most of the pathologic 
alterations can be seen and a diagnosis made. With the use of a small blunt probe 
and suction tip, the area may be examined carefully and quickly. The presence of 
an opening, its depth, the extent of any outpocketing, the thickness of lymphoid 
tissue, and the nature of any contents present can be determined by this means. 


TREATMENT 

The treatment of each patient is an individual problem. Most of my patients 
have obtained satisfactory relief following treatment of the involved area with a 
5% solution of silver nitrate through the Yankauer speculum at weekly intervals or 
when the symptoms recur. 

Roentgen therapy or the nasopharyngeal radium applicator was used in some of 
my patients, as stated before, when these were thought to be beneficial, but in the 
patients in whom there was excessive lymphoid tissue, and in those with pocketing 
filled with pus or thick tenacious mucus, such procedures did not seem feasible. 
However, in several cases with excessive lymphoid tissue, roentgen therapy was 
given after its removal, in an effort to prevent a recurrence. 

In all patients treated, symptoms were relieved without operation, some rather 
dramatically and others more slowly. Some patients noted recurrence of symp- 
toms after discontinuing treatment, and in these the diseased area was surgically 
excised, In only two patients was surgical treatment employed without first trying 
other measures, and this was done because the possibility of a malignant lesion was 
considered. The extent of surgical treatment varied from opening of the infected 
area with punch forceps or knife in a few cases to removal of a great amount of 
lymphoid tissue, All but 10 of the operations were performed under local anesthesia. 

The patients in this series were managed in the following way. A general 
physical examination was conducted by an internist. Laboratory studies included 
white blood cell count, red blood cell count, differential count, determination of 
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hemoglobin, coagulation, and bleeding time, and urinalysis. If the patient gave a 
history of excessive bleeding at any time, or a family history of bleeding, a prothrom- 
bin level and platelet count were also obtained. The prothrombin test was repeated 
several days after administration of a vitamin K preparation, to ascertain whether 
or not there was improvement; if it was then considered safe, the patient was 
operated upon. One hour before operation, adequate doses of morphine, scopola- 
mine, and a synthetic vitamin K analogue (synkayvite*) were given. The use of 
scopolamine has practically eliminated gagging, even in the most hypersensitive 
patient, and it also greatly minimizes salivary secretion. 

The patient was placed on the operating table lying down with the head slightly 
lowered. Tetracaine hydrochloride ( pontocaine®), 2%, on an applicator was applied 
to both surfaces of the soft palate in a small quantity ; the soft palate was then gently 
raised with a Goodyear retractor, and with a curved tonsil needle butethamine 
(monocaine hydrochloride® ), 1.5%, with epinephrine hydrochloride 1: 100,000, was 
injected, first laterally and then in the midline. The retractor was removed, and a 
Yankauer speculum was then introduced, through which anesthetization could be 
completed, a straight or curved tonsil needle being employed. This provides anes- 
thesia up to the posterior choanal opening, and it has been my experience that com- 


plete anesthesia can be obtained in this way. 


The area in the midline was examined and cleansed with a suction tip. Most 
of the time an opening was present, and was entered with a Theobald forceps, with 


which the opening can be enlarged upward as far as necessary. I have found that 


removal of tissue laterally is best accomplished with a larger triangular basket 
forceps. After one is certain that the entire diseased area has been removed, then 
complete. hemostasis should be obtained. In most cases, long cotton-tipped wood 
applicators producing pressure will accomplish this. I have not found it neces- 
sary to leave a postnasal pack. Occasionally, I have had to suture, which, with a 
little practice, can be done without too much trouble. Usually the most trouble- 
some bleeding is in the upper vault and is caused by remnants of tissue; if this is 


removed, then the bleeding generally ceases spontaneously. 


All patients were operated on in the morning so that by noon most of them 
could eat lunch and have a full diet for the evening meal. An acetylsalicylic acid 
preparation (empirin™) or some similar analgesic was all that was necessary to 


relieve discomfort. 


The postoperative treatment consisted of weekly inspection of the area until 
healed, the time required for healing depending upon the extent of the operation. 
In three patients in this series a fairly large granuloma developed, which was 
removed with a biting forceps, and then the base was cauterized with silver nitrate. 
All patients were followed for a minimum of three months. 


COM MENT 


The ages of the patients in this series ranged from 15 to 69 years. The dis- 
tribution of cases according to age groups is shown in the table and in Figure 8. 
Fifty-one patients, or approximately 36%, were between the ages of 30 and 40 
years; and 86, or 61%, were between the ages of 20 and 40 years, which is the 
period immediately following involution of the adenoid mass. In this series 87.2% 
of the patients were females. 
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In regard to results, it is impossible to determine the exact amount of relief 
obtained, because evaluation of results must be purely subjective. Improvement in 
hearing can be measured objectively, and five-year survivals in patients with cancer 
can be accurately evaluated, but when one deals with symptoms, some of which 
may be psychosomatic, one must rely on the patient’s evaluation of the treatment. 

Complete relief of symptoms was reported by 75 patients, or 53%. Considerable 
improvement in symptoms was obtained in 45 patients, or 32%; 16, or 11.3%, 


Distribution of Cases According to Age Groups 


Ace 
(Yr) Cases 


Fig. 8.—Chart showing distribution of cases according to age groups. 


obtained partial improvement; and 5 obtained no relief. In other words, 120 
patients, or 85.1%, of the entire series were satisfactorily benefited. 

Most of the patients in this series were operated upon from one to five years 
ago. It will be interesting to note in another few years whether or not there is any 
recurrence of disease or symptoms. It must be stated again that the different 
pathologic conditions diagnosed and treated surgically were not reported separately 
hecause of the similarity of symptoms and surgical treatment. 
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CONCLUSIONS 

Complete visualization of the nasopharynx can be accomplished with little or 
no discomfort to the patient and should be a part of every examination in patients 
having any of the discussed symptoms. 

Routine examination of the nasopharynx will not only familiarize one with the 
area but will also help diagnose disease in this region earlier. 

Surgical treatment has a definite place in eliminating benign nasopharyngeal 
disease, but should be employed only after other treatment has failed to eradicate 
the condition causing the symptoms. In approximately 20% of the cases diagnosed 
in my own private practice surgical treatment has produced most. satisfactory 
results. 


The usual benign pathologic alterations found in the nasopharynx causing the 
symptoms of which these patients complain are nasopharyngeal abscesses, infected 
bursas, and hypertrophied infected lymphoid tissue. However, there is no constant 
abnormality in the nasopharynx that is typical of any one particular symptom. 


Recognition and treatment of these conditions should be a matter of great inter- 
est and importance to all rhinologists. 


All pathologic specimens and reports were prepared by Dr. W. R. Mathews, Pathologist, 
Shreveport, La. 
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AUDIOMETRIC STUDIES FOLLOWING MESENCEPHALOTOMY 
AND THALAMOTOMY 


MAURICE SALTZMAN, M.D. 
PHILADELPHIA 


YPIEGEL, Wycis, and associates ' devised stereoencephalotomy, the electroco- 
agulation or electrolysis of nuclei and tracts in the mesencephalon and thala- 
mus for the relief of intractable pain. In the postoperative clinical picture of 
mesencephalotomy, the occurrence of a hearing defect is a probable by-effect, since 


the pain-conducting spinothalamic tract lies medial to the lateral Jemniscus. 


Mesencephalotomy aims at a limited destruction of the spinothalamic and quinto- 
thalamic tracts, but the postoperative tissue reaction which ensues affects the adja- 
cent auditory nerve fibers. From the nature of the probable pathologic process— 
edema of an area adjacent to an operative field—it might be expected that the 
hearing impairment would be of temporary duration only. 

\ hearing defect is frequently a sequel to a disturbance of the brain brought 
about by various causes, such as subarachnoid hemorrhage, retention of nitrogen 
in the brain (in exposure to increased barometric pressure), and craniocerebral 
trauma, even without fracture of the temporal bones or injury to the ears. In 
these disturbances there appears to prevail a rather characteristic audiometric pat- 
tern. As described in my book,? the air conduction audiogram shows a sloping 
downward at both ends—high and low tones—while one or two peaks are present 
in the middle range. Recently, | had the opportunity to study several patients who 
have undergone various brain operations, and [| obtained similar threshold curves 
in some cases. A plausible explanation of this type of auditory response is that 
the middle frequencies have the advantage of the natural resonance of the mid- 
dle ear. 

Tumor of the tegmentum of the midbrain causes a rapid deterioration of 
hearing and may lead to complete deafness (Siebenmann,® Grahe,* Brunner *). 


From the Hearing Clinic, Department of Oto-Rhinology, Temple University School of 
Medicine. 

1, Spiegel, KE. A., and Wycis, H. T.: Principles and Applications of Stereoencephalotomy, 
J. Internat. Coll. Surgeons 14:394, 1950. 

2. Saltzman, M.: Clinical Audiology, New York, Grune & Stratton, Inc., 1949, p. 116. 

3. Siebenmann, F.: Uber die zentrale Hoérbahn und iiber ihre Schadigung durch Ge- 
schwulste des Mittelhirns speciell der Vierhtigelgegend und der Haube, Ztschr. Ohrenh. 29:28 
1896, 

4. Grahe, K.: Zentrale Horst6rungen, Ztschr. Hals- Nasen- u. Ohrenh. 3:498, 1923. 

5. Brunner, H.: Otologische Diagnostik der Hirntumoren, Berlin, Urban & Schwarzen- 
berg, 1936, Chaps. & and 9. 
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Sloane, Persky, and Saltzman ° reported a fulminating case, and they reviewed the 
recorded clinicopathologic protocols in the literature. All the auditory fibers, com- 
ing up from both ears by way of the lateral lemnisci, converge in a small area of 
the narrow midbrain. An extensive tumor of the midbrain may involve or com- 
press all the auditory fibers. 

Walker * reported that his mesencephalic tractotomy causes impairment of hear- 
ing for the high tones on the contralateral side. This operation necessitates the 
subtotal sectioning of the lateral lemniscus from the lateral aspect of the midbrain. 
However, the curves in Walker's comparative audiograms show a postoperative 
sloping on either end with “peaking” in the center both in the ipsilateral and in 
the contralateral ear. The bilateral low-tone defect is noteworthy. 

Head * described the auditory effects of a thalamic lesion. As the result of a 
vascular accident of the thalamus, the patient became intolerant of loud sounds. 
Music became disagreeable. Loud sounds presented on the side opposite the lesion 
caused a greater degree of distress than when applied to the same side. 

Through the courtesy of Drs. Spiegel and Wycis, I was privileged to study 
audiometrically their cases of mesencephalotomy and mesencephalothalamotomy. 
The Spiegel-Wycis technique makes it possible to produce limited lesions in the 
brain repeatedly, at various intervals and in various areas. An opportunity is thus 
afforded to observe the changes in auditory function on the ipsilateral and the 
contralateral sides that occur in consequence of the various operations. The audi- 
ologic survey includes the determination of the threshold of discomfort, the appreci- 
ation of the tonal qualities, and the measurement of tinnitus, when present. Repeat 
audiograms show curves of improvement and deterioration, which become manifest 
with the lapse of time. 

This survey covers 12 unselected consecutive cases studied during the period of 
November, 1949, to December, 1951. The hearing tests were conducted in a sound- 
proof room. Recordings for the 8192 cycle were not transcribed from the original 
audiograms, since the Council on Physical Medicine and Rehabilitation * declared 
that the physical measurements of the pressure output of an audiometer earphone 
becomes uncertain at 6000 d. v. and unreliable at higher levels. Furthermore, 
resonances, which assume special importance at high frequencies, vary with the 
size and shape of the auditory canal. Accordingly, the Council does not recommend 
the employment of tones higher than 6000 cycles in quantitative hearing tests. In 
this study, 128 and 256 d. v. will be referred to as the low frequencies, 512 and 
1024 d. v., as the middle range, and 2048 and 4096, as the high frequencies. As 
this study concerns patients who had undergone brain surgery, their auditory acuity 
must show slight fluctuations, incident to physical and psychological conditions. 
Therefore, changes of 10 db. or less on retesting will be considered of little 


significance. 


6. Sloane, P.; Persky, A., and Saltzman, M.: Midbrain Deafness: Tumor of Midbrain 
Producing Sudden and Complete Deafness, Arch. Neurol. & Psychiat. 49:237, 1943. 

7. Walker, A. E.: Relief of Pain by Mesencephalic Tractotomy, Arch. Neurol. & Psychiat. 
48:865, 1942. 

8. Head, H.: Studies in Neurology, London, Hodder & Stoughton, Ltd., 1920, p 622. 

9. Audiometry at Higher Frequencies, Report of the Council on Physical Medicine and 
Rehabilitation, J. A. M. A. 146:817, 1951. 
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GROUP I.—THE MESENCEPHALOTOMIES 


Case 1.—W. S., a white man aged 48, had had intractable chest pain due to carcinoma of the 
lung. Chest surgery and irradiation gave no relief. The bilateral mesencephalotomies were 
performed by Dr. Henry T. Wycis at Temple University Hospital on Nov. 7 and Nov. 23, 1949. 

The audiogram obtained on April 6, 1950, shows no significant change in the auditory 
threshold as compared with the preoperative level (Fig. 1.4). 

Case 2.—H. E., a white woman aged 26, had had unbearable pain in the left shoulder and 
the interscapular region. The original diagnosis was “Dercum’s disease,” but the picture was 
obscured when the patient was admitted to the Temple University Hospital because of a previ- 
ous extensive posterior rhizotomy. By the Spiegel-Wycis technique, the right mesenceph- 
alotomy was performed at the Temple University Hospital on Feb. 26, 1951, and the operation 
was repeated on March 12. 

The postoperative audiogram is not significantly altered from the preoperative one, of 
Feb. 17 (Fig. 1B). 


HEARING LOSS IN DECIBELS 

HEARING LOSS IN DECIBELS 
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Fig. 1.—Audiograms of patients in Group |: .4, Case 1; B, Case 2. 


Case 3.—D. M., aged 74, had had agonizing postherpetic neuralgia of the left upper extrem- 
ity. The pain could not be relieved by internal medication, procaine injections, and physical 
therapy. On Dec. 1, 1949, the right mesencephalotomy was performed by Dr. Henry T. Wycis 
at Temple University Hospital; it resulted in contralateral hemianalgesia of the skin, but the 
deep-seated pain persisted. This case was complicated by drug addiction. 

This patient had chronic otitis media in the left ear, in addition to presbycusis. Conse- 
quently, his preoperative audiogram had been abnormal. The noteworthy finding was that his 
postoperative audiogram was not significantly changed from the preoperative one (Fig. 2.4). 

Cast 4—H. R., a white man aged 43, whose right arm had been amputated in an accident, 
had had uncontrollable pain in the phantom limb of his right upper extremity. After all 
lesser procedures failed to give relief, left mesencephalotomy was performed by Dr. Henry T. 
Wycis on Noy. 9, 1950, with complete relief of the pain. 

The postoperative audiogram, taken on Nov. 14, 1950, shows bilateral elevation of the 
threshold for the lower tones and moderate loss for the high frequencies on the contralateral 
side (Fig. 28). 

— 

10. The complete neurologic findings in these cases will be published by Drs. Spiegel and 

Wycis in their forthcoming monograph on stereoencephalotomy. 
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Case 5.—S. M., a white woman aged 62, had had intractable pain of thalamic origin on the 
right side of the body and the right extremities. She came to Temple University Hospital for 
the left mesencephalotomy. A rather extensive lesion of the midbrain was produced by Dr. 
Henry T. Wycis on June 7, 1951. 
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Fig. 2.—Audiograms of patients in Group I: A, Case 3; B, Case 4. 
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Fig. 3—Audiograms of patient in Case 5, Group I. A was charted soon after the opera- 
tion; 4, four months later. 


The postoperative audiogram, obtained on June 15 (Fig. 34) shows a profound hearing loss 
on the contralateral side. There is a greater impairment of the low and high tones, with peak- 
ing of the middle frequencies. On the ipsilateral side a slight impairment of the low tones is 
shown. The audiogram taken four months later shows phenomenal recovery, but a bilateral 
defect for the low tones is present (Fig. 3B). 
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Cask 6.—V. H., a white woman aged 29, was admitted to the Temple University Hospital x 
on Oct. 9, 1949, with the complaint of intractable “sciatic pain” on the right side. Her low-back 
pain began in January, 1948, and no relief was obtained from conservative treatment. No 
favorable results followed the neurosurgical procedures of paravertebral block, lumbar laminec- 
tomy, and the disk operation. The family and past medical histories were irrelevant. Medical, 


neurologic, and laboratory studies yielded no pertinent information. The left mesencephalotomy ie 
with the stereotaxic technique was performed by Dr. Henry T. Wycis on Oct. 21, 1949, Con- } 
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Fig. 4--Audiograms of patient in Case 6, Group I. A was charted eight months after the 
first operation (leit mesencephalotomy); B, after the second operation (bilateral mesenceph- 
alotomy) and C, after the third operation (right mesencephalotomy ). 


siderable relief followed. The patient returned on June 25, 1950, with intractable pain in both 
lower extremities, probably caused by compensatory mechanisms due to accessory pain path- 
ways. Dr. Henry T. Wycis performed the bilateral mesencephalotomy on July 3, 1950. Con- 
valescence was uneventful, and the patient was discharged as greatly improved on July 16. 
She came back on Nov. 13 because of dysesthesia to pain, touch, and temperature. On Nov. 
27, 1950, Dr. Henry T. Wycis performed the right mesencephalotomy, including sections of a 
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Convalescence was uneventful, and the patient was discharged as 


part of the medial lemniscus. 


improved on Dec. 8 

The audiogram obtained eight months after the left mesencephalotomy (Fig. 4.4) shows a 
bilateral defect for the low tones and a contralateral impairment for the middle and high tones. 
The patient was known to have had normal hearing prior to this operation. The audiogram 
charted after the second operation (Fig. 48), a bilateral mesencephalotomy, shows the occur- 
rence of complete recovery in the 1024-cycle in a period of four months. The curve 
of solid lines shows the presence of a V-shaped lacuna. An audiogram (Fig. 4C-) shows a 


contraction of the auditory field which is most pronounced in the left ear, a bilateral rise in the 
threshold for the lower tones, and a marked contralateral loss for high tones that followed the 


third operation, right mesencephalotomy. 

Tinnitus appeared soon after the first operation, left mesencephalotomy. It was intermit- 
tent and lasted only about two months. After the second operation, bilateral mesenceph- 
alotomy, tinnitus reappeared. It was constantly present in both ears. The loss of appreciation 
of music was also noted at this time. After the third operation, right mesencephalotomy, 


Fig. 5.—Audiograms of patients in Group I: 4, Case 7; B, Case &. 


the head noises became more pronounced on the left side. When everything was quiet the 
patient could hear “two tones two notes apart.” By measurement on Oct. 11, 1951, the tinnitus 


in the left ear appeared to consist of a fundamental tone in the 1024 to 2048 range at an intensity 


of 35 db. and a harinonic at the 8192-d. v. level. 

In the immediate postoperative period following the third operation, right mesenceph- 
alotomy, radio music to the patient was just “noise,” lacking tonal qualities. Listening on the 
telephone with the left ear was impossible, and the speech of children sounded shrill and unin- 
telligible. At the time of writing, after the lapse of eight months, the patient is able to appreci- 
ate low-tone instrumental music. Conversation over the telephone is still better with the right 
ear, but it may be listened to with the left ear when the words are spoken slowly and distinctly. 

Case 7.—G. J., a white man aged 52, was admitted to Temple University Hospital on 
Jan. 20, 1951, with the diagnosis of gastric crises. His complaint was unbearable pain in the 
stomach during the last 10 years. The operation was performed in several stages. Small 
lesions were placed in the midbrain on the right side on Jan. 29. These lesions were enlarged 
on the right side on Feb. 22. Large lesions in the left mesencephalon were placed on March 15. 
The audiogram taken seven days after the third stage of the operation shows a marked eleva- 
tion of threshold for the lower tones bilaterally and a greater hearing defect in the 4096-cycle 
level on the left side (Fig. 5.4). 
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Cast &.—-Y. R., a white man aged 61, came to Temple University Hospital with the history 
f having had “shooting” pains in the left side of the head and face since September, 1948. The 
agnosis was facial pain of central origin \ prefrontal lobotomy was done in December, 
448, but no lasting relief followed. On July 1, 1951, lesions were made in the transition area 
hetween the thalamus and the midbrain on the right side 


The patient was known to have had normal hearing prior to the prefrontal lecbotomy in 
December, 1948. It is noteworthy that the postlobotomy audiogram, recorded July 3, 1951, 
shows an unusual curve, with peaking of the middle tones and sloping at both ends. The same 
configuration is shown in the audiogram taken on July 17, after the mesencephalotomy. There 

is, however, a slight rise in threshold for all frequencies bilaterally, and the contralateral ear 

more affected (Fig. 5/8), 
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Fig. 6—Audiogram of patient in Case 1, Group II. 


GROUP II-——THE THALAMOTOMIES 


Case 1.-On Jan. 12, 1951, P. E., a white woman aged 67, was admitted to the Temple 
i University Hospital with the diagnosis of thalamic syndrome. The patient had had unbearable 
pain on the entire left side of the body. The right thalamotomy was performed by Dr. Henry 
Pr. Wyeis on Jan. 18 Lesions were produced in the right dorsomedial nucleus and the right 
nucleus ventralis posterolateralis. 


Phe postoperative audiogram, obtained on Jan. 25, shows an elevation of the threshold of 
15 dh. for the 2048-cycle frequency only on the side of the thalamic lesions (Fig. 6). 


GROUP TII-—-THE MESENCEPHALOTHALAMOTOMIES 


Case 


a White woman aged 49, was referred to the Temple University Hospital 
on Nov. 6, 


1949, with agonizing burning pain in the right upper extremity. A cervical-disk 
peration, performed im another institution, had failed to benefit the patient. 


Che left mesencephalotomy, performed by Dr. Henry T. Wycis on Nov. 10, 1949, gave 
transitory relief. With the recurrence of pain the patient returned to the hospital, and the right 


2 


mesencephalotomy was done on Jan. 30, 1950. For further amelioration, the mesencephalothal- 


amotomy was performed July 10, 1950. In the thalamus, lesions were made in the dorsomedial 


ucleus, On the lett side of the mesencephalon, punctures were made 6, 7, 8, and 9 mm. lateral 
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to the midline. Similar lesions were made on the right side, except that punctures 9 mm 
lateral to the midline were omitted. 

The effects on the auditory function resulting trom the three operations are shown by the 
recordings of Oct. 16, 1951 (Fig. 74). There is a contraction of the auditory field. The row 
of punctures farther lateral, at 9 mm., which were made on the left side may account for the 
greater loss in the high tones on the contralateral side. There is a “peaking” of the 1024-cycle 


frequency. A bilateral low-tone defect is present. 
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Fig. 7—Audiograms of patients in Group III: A, Case 1; B, Case 2; C, Case 3. 

Case 2.—W. R., a white woman aged 58, was admitted to Temple University Hospital 
on Aug. 15, 1950, with the diagnosis of thalamic syndrome. She had had unbearable pain in 
the right arm and hand. On Sept. 14, 1950, Dr. Henry T. Wycis performed the bilateral 
mesencephalotomy, with two rows of lesions on the right side and three rows of lesions on the 
left side. For the further alleviation of pain, one lesion in the left nucleus ventralis posterior 


and two lesions in the sensory tracts, just caudal to the nucleus, were made on Jan. 11, 1951. 
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Phe audiogram of March 15, 1951, shows a sloping at both ends with a greater rise in the 
threshold for the right ear, which was contralateral to the side that had the greater number of 
mesencephalic lesions (Fig. 7B) 

Case 3—P. J., a white woman aged 40, was referred to the Temple University Hospital on 
Feb. 5 
having continuous intractable pain over the entire left side of the body for five years. The 


1951, with the diagnosis of thalamic syndrome. According to the history, she had been 


operations performed by Dr. Henry T. Wycis comprised a right ventrolateral thalamotomy on 
Feb. 15 and mesencephalothalamotomy on Dec. 13, when lesions were made into the centripetal 
pathways on the right side of the midbrain at the level of the posterior commissure and into both 
dorsomedial nuclei 

The audiometric chart of Dec. 20 shows a noteworthy rise in threshold for the 256-cycle 
frequency only, while the remainder of the audiogram is not significantly altered from the pre- 
operative recording, of Feb. 8. However, the postoperative study reveals a lowering of the 
threshold of discomfort. The ear which was contralateral to the right ventrolateral thalamotomy 
was slightly more affected (Fig. 7C). 


COMMENT 

This survey reveals that a central lesion may mimic manifestations of disease 
of the peripheral organ. In 1 of our 12 cases, mesencephalotomy brought about 
the development of tinnitus with distinct tonal qualities, and the audiogram showed 
a V-shaped lacuna. However, in a lesion of the secondary auditory pathways, the 
ear contralateral to the lesion is likely to be affected most in regard to the perception 
of high tones. Dandy '' proved that more nerve fibers are required for the trans- 
mission of high-frequency sounds than for tones of low and medium frequencies. 
After section of two-thirds of the cochlear portion of the acoustic nerve, only the 
hearing of the high tones was lost. Crossed fibers predominate in the secondary 
auditory pathways. Therefore a lesion in a secondary auditory pathway will involve 
the more numerous crossed fibers, and consequently a greater high-tone loss in the 
contralateral side must result. 

This study proves that the threshold of the middle frequencies is most stable 
in the face of prevailing lesions in the midbrain or thalamus, in which conditions 
the audiogram, in some cases, shows a contraction of the auditory field to the right, 
to the lett, from above, and from below. A similar state of affairs is seen in the 
eve—the contraction of the visual field associated with lesions of the brain. An 
anatomic basis exists in the eve. The fovea centralis and the peripheral retina 
constitute distinctive functioning tissues. One may hypothesize, however, that a 
physiologic gradient in favor of the middle frequencies exists in the composite 
mechanism that governs audition. The natural frequency of the middle ear may 
well be a weighty factor. Bekésy '* confirmed the findings of earlier investigators 
who determined that the natural period of vibration of the structures of the middle 
ear lies in the SOO- to 1500-d. v. range. 

Head * described the unpleasant reaction experienced by a patient with a lesion 
of the thalamus when a sound was applied to the contralateral ear. In the present 
series, a lowering of the threshold of discomfort, which was more pronounced in 


IH. Dandy, W. E.: The Neural Mechanism of Hearing; Etiological and Clinical Types of 
So-Called “Nerve Deafness”; “Nerve Deafness” of Known Pathology or Etiology; from Cen- 
tral or Cortical Lesions; Partial Section of Eighth Nerve, Laryngoscope 47:594, 1937. 


12. Békésy, G.: Cher den Knall und die Theorie des Horens, Physikal. Ztschr. 34:577, 1933. 
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the contralateral ear, was observed in 25% of the cases. It occurred when the 
therapeutic lesion was made either in the mesencephalon or in the thalamus. 

The audiometric patterns in this series of cases show distinctive features. In 
a similar group of unselected cases of disease of the peripheral organ, one does not 
encounter a similar proportion of bilateral low-tone defects. The unusual audio- 
gram of sloping at both ends with “peaking” in the center, as presented in 2 of 
our 12 cases, is practically never seen except in central lesions. 


SUMMARY 


Mesencephalic or thalamic lesions produced by electrocoagulation or electrolysis 
cause variable audiometric effects. Of our 12 cases, 6 (50%) showed no significant 
audiometric changes. A low-tone defect was the most constant finding in the remain- 
ing six. A greater contralateral high-tone loss was shown by five patients (41.6% ). 
Gradual sloping at both ends, with better acuity for the middle tones, constituted 
the audiometric pattern in two cases (16.6%). A V-shaped wedge was shown 
in an audiogram of one patient (8.3%). Hyperacusis for the 1024 cycle was 
present in one case (8.3%). 

A new concept—the contraction of the auditory field—has been formulated. 
This phenomenon was present in 2 of our 12 cases (16.6%). 

The threshold of discomfort was lowered in 3 of our 12 cases (25%). This 
finding was present in one of the eight mesencephalotomies and in two of the three 
mesencephalothalamotomies. 


In one of the eight mesencephalotomies (8.3% of the entire series), the sequelae 


comprised tinnitus with tonal qualities, a V-shaped lacuna, the impairment of the 
appreciation of music, and contraction of the auditory field. 

Recovery in auditory function, of variable degree, ensued in every one of our 
cases with the lapse of time. 
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Case Reports 


BILATERAL GRANULOMA OF THE LARYNX DUE TO 
INTRATRACHEAL ANESTHESIA 


GEORGE E. LIEBERMAN, M.D. 
PHILADELPHIA 


RANULOMA of the larynx due to intratracheal anesthesia has been reported 
G in the literature previously, so that there are now 22 cases in addition to this 
one. The first case of granuloma, unilateral in origin, was reported by Clausen * 
of England, in May of 1932, and the last case, bilateral in origin, by Wright * of 
Houston, Texas. 

Considering the number of times intratracheal anesthesia is induced, 23 reported 
cases does not seem excessive. At the University of Pennsylvania Hospital they 
have had only one definitely proved case in approximately 10,000 instances of 
intratracheal anesthesia. The chief anesthetist at the Graduate Hospital of the 
University of Pennsylvania informs me that this case is the only one they know 
of in over 9,000 intubations. 

It is interesting to note that in many of the cases (more than half) the rubber 
tube was passed blindly by way of the nose and only after repeated attempts, as in 
M. Cohen's * case, in 1938. The actual tube used is usually the Magill tube, a firm, 
large-curved rubber tube, no. 32 to no. 35 French. Unfortunately, it is often passed 
blindly by way of the nose, without any visualization of the vocal cords. The 
amount of time consumed in the operation may have a bearing, even though in the 
cases reported the time varies from 45 minutes to five hours. Other factors might 
influence the formation of granulomas as in McLaurin’s * case, in which there was 
a history of previous bouts of hoarseness. 

The first case of bilateral granulomata was presented by Kearney * in 1946, the 
second by McLaurin * in 1947, seven cases by New ° in June, 1949, and the tenth 
by Wattles * in September, 1949, and now this case is the twelfth. 

The ages varied between 32 and 60 years, and in 9 out of 10 cases the patients 


were women. 


1. Clausen, R. J.: Unusual Sequela of Tracheal Intubation, Proc. Roy. Soc. Med. (Anes- 
thetic Sect., Pt. 2) 25:1507 (May) 1932. 

2. Wright, W. K.: Bilateral Contact Ulcer Granuloma Following Endotracheal Anesthesia, 
A.M. A. Arch. Otolaryng. 53:670-671 (June) 1951 

3. Cohen, M.: Tumour of Vocal Cord Following Nasal Endotracheal Anesthesia, Brit. M. J. 
1: 283-284 (Feb. 5) 1938. 


4. McLaurin, |. W.: Bilateral Granuloma of the Larynx Following Endotracheal Anes- 
thesia, Laryngoscope $7:796-800 (Dec.) 1947. 
5. Kearney, H. | Bilateral Granuloma of the Larynx Following Intratracheal Anesthesia, 


Ann. Otol. Rhin. & Laryng. 55:185-187 (March) 1946, 

6. New, G. B., and Devine, D. D.: Contact Ulcer Granuloma, Ann. Otol. Rhin. & Laryng. 
58:548-558 (June) 1949 

7. Wattles, M Bilateral Granuloma of the Larynx Following Intratracheal Anesthesia, 
Ann, Otol. Rhine & Laryng. 58:873-882 (Sept.) 1949 
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REPORT OF A CASE 


On Sept. 1, 1951, E. R., a white woman, 47 years of age, underwent a total hysterectomy 
at the Graduate Hospital of the University of Pennsylvania. She was given intratracheal anes- 
thesia, a Magill tube no. 32 was used, and nitrous oxide with ether was the anesthetic. The 


Microscopic section of granuloma. 4A, x 30; B, & 200. 


tube was passed blindly by way of the nose, some difficulty was encountered, and the patient 
was kept under anesthesia for two hours and 20 minutes. 


The patient made a fine recovery from the original operation, but started to complain of 


hoarseness within five days after the operation. Her preoperative physical examination showed 


4 

2 

i 


206 1 WV. A. ARCHIVES OF OTOLARYNGOLOGY 


no abnormal laryngeal conditions, and her voice was quite clear on the day she entered the 


hospital for the hysterectomy 
I first saw the patient on Oct. 2, 1951, 
complained of severe hoarseness, and of dyspnea, especially when lying down at night. The 


five weeks after the operation, at which time she 


laryngeal mirror disclosed two large granulomatous masses, one on each side, attached to the 
posterior third of the cords by broad bases. Keeping in mind that pedunculation usually occurs 
in a month or so, I advised the patient to wait six weeks and put her on moderate voice rest 
and mild sedation 

On Noy. 12, 1951, with premedication of pentobarbital (nembutal®), morphine, and atropine, 
and a few drops of 10% cocaine hydrochloride administered locally, I removed the granu- 
lomatous masses with an angular cup forceps, close to the cords. The masses had become 
pedunculated, and there was very little bleeding. The patient was put on voice rest for one 
week. She left the hospital within 24 hours, and had a good voice within the week. The vocal 
cords looked normal in shape and movements, two and four weeks later. 

The specimens were sent to the Jefferson Hospital for pathologic examination. Dr. Brecken- 
ridge reports: “The specimen consists of three pieces of tissue, the first of which is blue-white in 
appearance, smooth on all surfaces, and with a pedicle arising from one edge. It measures 5 by 
5 by 1 mm., and is rubbery in consistency. The second is blue-black in appearance, smooth on 
all surfaces, and shows evidence of having recently been cut; it is rubbery in consistency and 
measures 4 by 3 by 1 mm. The third is an irregular piece of gray-white tissue measuring 3 by 2 
by 1 mm.” 

[he microscopic report showed a definite stratified squamous mucosal covering, with a great 
deal of fibrosis, pigmentation, and many young blood vessels—all leading to the diagnosis of 


organized granulation tissue of the larynx. 


COMMENT 

Granulomas of the larynx following intratracheal anesthesia are probably 
occurring more frequently than the literature would indicate, and perhaps more 
care should be taken. A careful history is important. This patient gave a history 
of laryngitis on many occasions subsequent to upper respiratory infections, and 
perhaps she should not have been given an intratracheal anesthetic at all. The tube 
certainly should be passed under direct vision and with a minimum of trauma, and 
only when the vocal cords are wide open. The tube should be sterilized just before 
using ; it should be passed by a well-trained anesthetist, and great care should be 
taken to avoid undue movement of the tube during the operation. 
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PHARYNGEAL NEURILEMMOMA 
Report of One Case with Removal by Intraoral Approach 


J. SWIFT HANLEY, M.D. 
NEW YORK 
AND 
RECTOR T. DAVOL, MD. 
GREENWICH, CONN. 


EURILEMMOMAS of the pharynx are extremely rare tumors. Koop.' 
in 1947, reviewed the literature and found six reported cases. He added 
five of his own, and in 1949 Slaughter? reported four more, with a discussion of 
the differential diagnosis. This tumor was first described by Verocay* in 1908 
and has been known by such names as neurinoma, peripheral glioma, and schwan- 
noma. Stout‘ reported 52 cases in 1935 and proposed that the term neurilemmoma 
be used. 

These tumors arise from the nerve sheath of the peripheral nerve and, unlike 
neurofibroma, are usually single and do not undergo malignant change. 
This case is of interest because of the rarity of the lesion in this location. 


REPORT OF CASE 


B. M., a 24-year-old white woman, was seen because of swelling of the posterior pharyngeal 
wall that had been noted on a routine physical examination. The patient was totally unaware 
of this condition. She had no dysphagia or hoarseness. For the past 10 years she had noted 
that the right side of her face seemed slightly fuller than the left. She had a tonsillectomy at 
the age of 2 years and a secondary tonsillectomy at the age of 5. Examination disclosed a 
marked swelling in the posterior pharyngeal wall. This was about the size of a large Bantam 
hen’s egg, was located in the right posterior pharyngeal wall, and extended superiorly from the 
base of the torus tubarius downward to about the ievel of the arytenoid cartilages. It was 
firm, nontender, nonfluctuant, and adherent to the underlying structures. The mucous mem- 
brane covering the tumor was pale, not inflamed, and without ulceration. A mild Horner 
syndrome was noted on the right. X-rays of the cervical spine showed a fairly well circum- 
scribed area of rarefaction in the lateral mass of the fifth cervical vertebra, adjacent to which 
in the soft tissues, there was a small fleck of calcification. An aspiration biopsy revealed only 


1. Koop, C. E.; Jordan, H. E., and Horn, R. C., Jr.:  Neurilemmoma of the Pharynx, 
Surg., Gynec. & Obst. 85:641 (Nov.) iv47. 

2. Slaughter, D. P. and de Peyster, F. A.: Pharyngeal Neurilemmomas of Cranial Nerve 
Origin: Medial Displacement of Internal Carotid Artery as Diagnostic Sign, Arch. Surg. 
59:386 (Sept.) 1949. 

3. Verocay, J.: Multiple Geschwilste als Systemerkrankung am nervésen Apparate, 
in Festschrift Hans Chiari aus Anlass seines 25 jahrigen Professoren-Jubilaums gewidmet, 
Vienna and Leipzig, W. Braumiiller, 1908, p. 378. 

4. Stout, A. P.: The Peripheral Manifestations of the Specific Nerve Sheath Tumor 
{Neurilemmoma), Am. J. Cancer 24:751 (Aug.) 1935. 
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a small amount of blood. With the patient under general anesthesia, an anteroposterior 
incision was made over the tumor in the posterior pharyngeal wall, and a well encapsulated 
growth was removed by blunt dissection. It measured roughly 3.2 by 4.3 by §.5 cm. The 
pathologic diagnosis was neurilemmoma. Microscopic examination showed that the new growth 
was composed of a loose myxomatous stroma, small fusiform cells were irregularly 
arranged, and there was no palisading of nuclei. Blood vessels were numerous, and many 
had collagen sheaths. In one area, a scattering of nerve cells was present in the fibrous capsule. 
The tumor was benign, and it was classified as a neurilemmoma. Postoperatively, the patient's 
course was uneventful, except for an increase in the Horner syndrome on the right side. This 


MACALASTER BICKMPLA CO. 
RAVER 6 ~ 


Giross appearance of tumor. 


has persisted to the present time. Three months postoperatively, she showed a normal 
pharynx with no signs of recurrence of the lesion. There was no weakness or paralysis of 
either vocal chord. 
COMMENT 

The finding of Horner's syndrome, increased postoperatively, probably indi- 
cates that the new growth arose from the cervical sympathetic chain. This tumor 
may be removed either by the external approach or intraorally. Although the risk 
of damage to the adjacent structures may be slightly greater by the intraoral 


approach, it does obviate the external scar, a consideration particularly desirable 


in the case of a young woman. 


40 W. 55th St. 
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PREVENTIVE TREATMENT OF LARYNGOTRACHEOBRONCHITIS 
IN CHILD OF TWENTY-TWO MONTHS 


FREDERICK H. SIMMONS, M.D. 
MARION, IND. 


HE DIAGNOSIS in this case was initially laryngotracheobronchitis and 
subsequently laryngeal stridor, with episodes of varying degree between the 
two in the intervening year. What applies to laryngotracheobronchitis applies to 
the less severe respiratory disturbance of laryngeal stridor in young children. 
\cute infective laryngotracheobronchitis is an acute inflammation of the upper 
and lower air passages, with certain clinical findings.’ It occurs endemically every 
winter with an incidence corresponding to the prevalence of acute infection of the 
upper respiratory tract. The chief predisposing cause is age, for anatomic reasons. 
Loose areolar tissue is abundant in the larynx during the first few years of life, 
and the lumen of all the air passages below the larynx 1s small. Although a small 
child needs only a small tube under “normal” conditions, the small tube, as a small 
pipe in plumbing, is more easily stopped up than a large one. Thus 2 mm. of 
swelling of the wall of a 4 mm. larynx (inspiration) will occlude the lumen, but a 
6 mm. larynx will still have a 2 mm. lumen remaining. The infection of the larynx 


is due to many different strains of bacteria, with a hemolytic Streptococcus pre-’ 


dominating. Examination shows the mucosa of the larynx in such cases to be a 
deep red, with subglottic tissue extending medially below each vocal cord. Soon 
exudate forms, first serous in nature, then mucoid, then purulent, and finally thick 
and tenacious and difficult to expel. In infants who have difficulty in expectorating, 
death may occur from inability to rid the air passages of secretions. In most cases 
the initial symptoms are those of a “head cold.” These are soon followed by hoarse- 
ness, croupy cough, difficult breathing, restlessness, sternal retraction on inspiration, 
an ashy-gray pallor in some cases and in others cyanosis of lips and finger nails. 

Treatment consists in using a humidified room (preferably using a cold air 
humidifier ), administering oxygen as necessary and antibiotics, with close observa- 
tion for restlessness and cyanosis or ashy-gray color, and, if necessary, tracheotomy 
for supplemental drainage of the trachea and for provision of an adequate airway. 

Prophylaxis of acute infectious laryngotracheobronchitis formerly consisted in 
going South for the winter or irradiating the air of the home. Because neither is 
feasible for the majority of people, neither is of practical value. In the case described 
here, a method of preventing further attacks of laryngotracheobronchitis is suggested. 


REPORT OF A CASE 


The boy described in this case report was brought to the ear, nose, and throat clinic of the 
Indiana University Medical Center in April, 1948, for the purpose of alleviating his noisy and 
labored breathing. Physical examination showed a healthy boy of 22 months, well nourished 
and well developed. He had no apparent cold and had a normal temperature. 


1. Jackson, C., and Jackson, C. L.: Diseases of the Nose, Throat and Ear, Philadelphia 
and London, W. B. Saunders Company, 1945. 
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His past history showed he was a full-term, normal-delivery, bottle-fed (S-M-A®) baby. 
He sat alone at 5 months and walked at 10 months. He had had no childhood diseases. He 
received diphtheria and tetanus toxoids with pertussis vaccine, combined. He had been receiving 
orange juice and cod liver oil. There were no other children in the family. 

At the age of 1 year, according to his history, in June, 1947 the patient had the croup. He 
became progressively worse until one week later he was so cyanotic he looked black. An 
emergency tracheotomy was performed on him by the family physician, who considered that the 
child would have been dead in a short time otherwise. At the time of surgery, he had a 
temperature of 104 F. and made a “crowing” sound when he breathed. Also “his voice could be 
heard when he breathed.” 


Because of the fact that he produced so much mucus from his trachea after insertion of the 
tracheotomy tube, it was impossible to decannulate him. For lack of proper facilities in the local 
hospital (Marion, Ind.), he was transferred to the James Whitcomb Riley Hospital for Children, 
Indianapolis, on June 27, 1947. At that time physical examination showed the tracheotomy tube 
in place. No cervical adenopathy was present. The tonsils showed slight injection. In the 
chest, rhonchi and wheezing could be heard over both lung fields, which condition was improved 
by aspiration through the tracheotomy tube. There was moderate sternal retraction. 

In the hospital, the patient was given routine tracheotomy care, including a humidified room 
and frequent tracheal aspiration. Bronchoscopic examination showed a normal larynx and 
trachea. The patient made an uneventful recovery with the removal of the tracheotomy tube, 
followed shortly by his discharge on July 18, three weeks after admission. A staff note states 
that there is no apparent reason why this child was dyspneic when the tube was removed, except 
for a moderate amount of secretion that came up through the tracheotomy tube and that the 
child was unable to cough up. Even after the tube was finally closed, the child was a noisy 
breather ; however, there were no symptoms of dyspnea when he left the hospital. 

The patient was readmitted to the hospital Noy. 15, 1947, four months later, with complaint 
of “croup” with respiratory difficulty. Two days before admission the child woke up with a 
barking cough and hoarseness, which developed into laryngeal stridor on the day of admission. 
At home he had not been benefited by steam inhalations, diphenhydvamine (benadryl®) hydro- 
chloride elixir or phenobarbital elixir. His temperature was 102 F. at onset and 99 F. since 
the first day. The mother stated that he had had no illness since the period of cyanosis in June, 
1947, and she did not consider her child to be allergic. A physical examination showed an irri- 
table child in moderate respiratory stress. On inspiration, there was definite in-pulling of the 
notch above the manubrium sterni, moderate substernal retraction, and slight intercostal retrac- 
tion. He had a croupy cough. There was no cyanosis and very little restlessness. There was 
no membrane in the throat. The nose was normal and the voice good. The impression was 
that the patient had laryngotracheobronchitis. The prescribed treatment was use of a humidified 
room, penicillin, and sulfadiazine. Laboratory examination showed hemoglobin averaging 12.5 
gm. per 100 ce. white blood cell count averaging 5,500, with a differential count of 74% lympho- 
cytes, adult polymorphonuclear lymphocytes 20%, band cells 4%, monocytes 1%, basophiles 1%, 
and eosinophiles 0%. Throat culture showed a Streptococcus of the viridans group predomi- 
nating; also present was Neisseria catarrhalis. The patient did well in the hospital and was 
discharged Noy. 28, two weeks after the second admission. The mother was requested to keep 
the child's history at home. 

Analysis of the mother’s history of her child’s illness shows that the patient had another 
episode of upper and lower respiratory infection lasting three weeks, beginning Dec. 12, 1947, 
and extending up to Jan. 1, 1948, characterized by croup, cough, and copious watery nasal 
discharge but no dyspnea. He was benefited by a steam inhaler. A second episode began Jan. 12 
and lasted until Jan. 23 (one and one-half weeks), characterized by febrile onset, sneezing, 
hoarseness, nocturnal wheezing and barking cough at onset, profuse watery nasal discharge, and 
refusal to eat for two days due to excessive coughing and gagging. He was benefited by a 
steam inhaler. A third episode, lasting three weeks, beginning March 6 and ending March 28, was 

characterized by much sneezing, frequent diarrheal stools, green-colored viscous nasal discharge, 
coughing, croup and noisy breathing on the third day, irregular sleeping, fever, and failure to eat 
for two days during severe coughing spells. The patient was treated by a steam inhaler with 
benefit, and, by diphenhydramine hydrochloride elixir without apparent benefit. The mother noted 
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SIMMONS—LARYNGOTRACHEOBRONCHITIS-PREVENTIVE TREATMENT 


the following before he became sick each time: (1) His cheeks became red, (2) he got diarrhea, 
(3) he played extra hard, ran, seemed to be under nervous tension, and (4) his nose began 
to run. After getting sick, the following were noted: (1) He became irritable, and cross and 
demanded constant attention, and (2) he picked at his throat in the region of the scar. 

On March 30, 1948, the patient was seen at the ear, nose and throat clinic, as previously 
stated, for the purpose of finding a remedy for his noisy breathing, even when no cold was 
present. A nasal smear was made, and eosinophiles were found to be present. The results of 
a scratch test for house dust were negative. Tripelennamine citrate (pyribenzamine®) elixir was 
ordered, but, since it made the patient restless, its use was discontinued. 

On April 8, the child was still troubled by labored noisy breathing; so it was decided to try 
empirically desensitizing him to house dust. The family was given a vial of high-dilution house 
dust extract with instruction (following the Hansel technique) for the family physician to give 
the patient injections twice weekly by the subcutaneous route, gradually increasing the dose until 
benefit or reaction was obtained. After the first few injections, all noisy breathing and laryn- 


geal stridor was gone. 

Then on June 1, 1948, the patient contracted scarlet fever (according to the family physician). 
The physician discontinued desensitization injections, with subsequent return of the laryngeal 
After recovery from scarlet fever on June 21 the family physician 


stridor and noisy breathing. 


1 Year Age 1947 1948 2 Years Age 
JUNE JULY AUG SEPT OCT NOV DEC {JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 
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Noisy 
Breathing 
Nomal 


Respiratory episodes. 


resumed the desensitization injection at the point where he had discontinued. After one injection 
the noisy breathing stopped again. The proper dosage was found to be in the 1: 10,000,000,000 
dilution, with attempts to go above this causing a reaction. During the winter of 1948 and 
1949, injections were given every two weeks. On March 24, 1949, the injections were dis- 
continued and have not been necessary since. At the present time the child is in excellent health 


and has no respiratory difficulty of any nature. 


PROPHYLAXIS 


In the cases of laryngeal stridor and acute infectious laryngotracheobronchitis 
which respond slowly to treatment and tend to recur frequently it is recommended 
that precautions be taken to avoid house dust around the child so far as possible. 


Such precautions include removal from the child’s room of all but washable rugs 


and curtains, these to be washed weekly; avoidance of fuzzy toys; avoidance of 
feather pillows, and having a minimum of simple, nonupholstered furniture in the 
room. Furthermore, house dust desensitization should be carried out. The treat- 
ment of house dust allergy should be carried out as a further promising and practical 
method of treatment before resigning the patient to repetitions for several years of 
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penicillin injections, hospitalizations, and specialists’ care. Provided that the desen- 
sitization is effective, it should be continued until the patient grows sufficiently older 
to have an adequately large larynx for all purposes. 

In this case of laryngeal stridor, tending to progress frequently into full-blown 
acute infectious laryngotracheobronchitis, the clinical signs of noisy, labored breath- 


ing were stopped within the first few injections given to desensitize the patient, 
with recurrence of the original signs upon cessation of desensitization and the dis- 
appearance of the signs a second time after one injection. 


SUM MARY 


A case of laryngeal stridor in a child of 22 months is presented which also 
showed exacerbations progressing to acute infectious laryngotracheobronchitis 
requiring intensive treatment and even surgical intervention at one point. It was 
found that the patient was having recurrent episodes of respiratory distress at 
roughly monthly intervals, lasting one to three weeks each time. It was found that 
avoidance of house dust and desensitization to it broke off the cycle of respiratory 
distress abruptly twice, the second time permanently. It is believed that house 
dust sensitivity is a commoner cause of laryngeal stridor than has been generally 
recognized and that recurrent and recalcitrant cases of acute infectious laryngo- 
tracheobronchitis may be partly caused by an underlying house dust allergy. It is 
recommended that laryngeal stridor and acute infectious laryngotracheobronchitis 
(past the acute stage) which do not respond readily to commonly-accepted methods 
of treatment be treated by avoidance of, and desensitization to, house dust. 


520 Whites Ave. 
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Clinical Notes, New Instruments and Techniques 


CLINICAL EVALUATION OF ARAMINE,* A NEW 
SYMPATHOMIMETIC AMINE 


G. WINSTON TAYLOR, M.D. 
PHILADELPHIA 


Aramine® hydrogen tartrate d-hydrogen 
tartrate) } is a new sympathomimetic amine designed for active, prolonged constriction of blood 
vessels. As a compound for nasal medication, it fulfills the requirements of being isotonic, slightly 
acid (pH 6.0), buffered, an effective vasoconstrictor without vasodilatory action, and without 
local or systemic toxicity.* 

Controlled laboratory experiments revealed that aramine® has no deleterious effect (gross 
or microscopic) upon rabbit nasal mucosa or conjunctiva after 45 daily instillations of 0.5% 
aramine® solution. The ciliary activity of normal rabbit trachea is not affected by immersion 
in aramine® for one to two minutes. After two to four minutes, there may be mild inhibition 
of ciliary motility? Aramine® usually causes no increase in pulse rate or cardiac arrhythmias 
when given in less than maximal pressor doses, a characteristic of sympathomimetic amines with 


a metahydroxyl group on the aromatic nucleus. 


An important characteristic of aramine® is its singular freedom from secondary vasodilation. 
This secondary action of the sympathomimetic amines may be due to the vasodilatory effect of 
the compound itself; vasoconstriction may be of such prolonged nature that endothelial anoxia 
results (followed by hyperemia and edema), or the ionic concentration may be sufficiently high 
to cause local irritation. Laboratory and clinical studies indicated that ‘aramine®*has no inherent 
vasodilatory action.* Its vasoconstrictor effect is prolonged, but not sufficient to cause endothelial 
anoxia. The usual clinical strength, 0.25% aramine® solution, has no irritating action. 


Studies were carried out with 0.25 and 0.5% aramine® solutions in office and clinic practice. 
In more than 200 cases the drug was used for shrinkage as an aid to nasal examination. Of those 
patients using the drug at home as drops or spray, 75 were closely followed for results. Each 
patient was questioned concerning local irritation (discomfort, burning, sneezing) or systemic 
reactions (tachycardia, excitement, insomnia). In addition, each patient was seen frequently 
enough to evaluate the drug by direct inspection of the nasal mucosa. 


CONCLUSIONS 


The following conclusions are based on clinical observation of the effects of aramine® in 
15 cases of acute coryza, 12 cases of acute sinusitis, 24 cases of allergic nasal conditions, 3 cases 
of atrophic rhinitis, 14 cases of catarrhal otitis media, and 7 cases in which shrinkage was 
required after nasal surgery. 


1. With the use of aramine® solution, onset of vasoconstriction is immediate, but full effect 
is not present for 30 to 60 seconds. 


2. With 0.25% aramine® solution, no local irritation or evidence of systemic toxicity was noted. 


From the Hospital of the University of Pennsylvania, Department of Otolaryngology. 
1. Aramine® is the trademark of Sharp & Dohme, Inc., Glenholden, Pa., for metaramino! 
bitartrate. 

2. Fabricant, N. D.: Nasal Medication: A Practical Guide, Baltimore, Williams & Wiikins 
Company, 1942. 

3. Peck, H. M.; McKinney, S. E.; Ross, C. A.; Tillson, E. K., and Beyer, K. H.: Pharma- 
cologic and Toxicologic Properties of Aramine, Levo-1-[m-hydroxyphenyl] 2-Amino-1-Propanol, 
J. Pharmacol. & Exper. Therap. 103: 356, 1951. 
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3. With 0.5% aramine® solution, several patients having acutely inflamed nasal mucosa noted 
a feeling of warmth and stinging for a few minutes after application. Three patients noted exces- 
sive sneezing, but none reported any symptoms suggesting systemic toxicity. 

4. Secondary vasodilation was found to be minimal and was not observed at all in a series 
of normal patients who served as controls. In patients with allergic rhinitis or labile vasomotor 
reactions, some vasodilation was noted after the drug had been used for 48 to 72 hours. However, 
this effect was less marked than that usually seen with the commonly used sympathomimetic 
amines. 

5. Aramine® was found to be particularly useful in cases of acute sinusitis in which increased 
aeration and drainage were required. 

6. Aramine® may be combined with either cocaine or tetracaine (pontocaine®) hydrochloride 
when anesthetic effect is desired as well as vasoconstriction. 

7. In none of the 75 cases was there evidence of damage to the nasal mucosa from prolonged 
use. 

SUMMARY 

Aramine® hydrogen tartrate d-hydrogen 
tartrate), a new sympathomimetic amine, provides effective vasoconstriction when used in nasal 
medication. 

In 200 cases no evidence of systemic toxicity was noted. 

No local irritation was observed with 0.25% aramine® solution. 

Aramine® provides effective relief for conditions requiring increased nasal aeration. 


3400 Spruce St. 
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Special Reports 


HEARING AIDS ACCEPTED BY THE COUNCIL ON PHYSICAL MEDICINE AND REHABILITATION 
OF THE AMERICAN MEDICAL ASSOCIATION 


AS OF AUG. 


Audicon Models 400 & 415 
Mfr., National Earphone Co., Inc. 
20 Shipman St. 
Newark 2, N. J. 
Audivox Model Super 67 
Mfr., Audivox, Inc.—Successor to Western 
Electric Hearing Aid Division 
123 Worcester St. 
Boston 18 


Aurex Models L & M 
Mfr., Aurex Corporation 
1117 N. Franklin St. 
Chicago 10 
Beltone Symphonette Model 
Beltone Mono-Pac Model M 
Mfr., Beltone Hearing Aid Co. 
1450 W. 19th St. 
Chicago 8 
Cleartone Model 500 
Cleartone Model 700 


Cleartone Regency Model 
Mfr., American Sound Products, Inc. 
1303 S. Michigan Ave. 
Chicago 5 

Dahlberg Model D-1 

Dahlberg Junior Model D-2 
Mfr., The Dahlberg Company 
2730 W. Lake St. 
Minneapolis 16 

Dysonic Model 1 
Mfr., Dynamic Hearing Aids, Inc. 
149 Church St. 
New York 7 

Electroear Model C 
Mfr., American Earphone Co., Inc. 
10 E. 43rd St. 
New York 17 


1, 1952 


Gem Model V-35 


Gem Model V-60 


Mir., The Gem Ear Phone Co., Inc. 
50 W. 29th St. 
New York 1 


Maico UE Atomeer 
Maico Quiet Ear Models G & H 


Maico Model J 


Mir., The Maico Company, Inc. 
21 N. 3rd St. 
Minneapolis 1 


Mears (Crystal & Magnetic) Aurophone 
Model 200 


1947-Mears Aurophone Model 98 

Mir., Mears Radio Hearing Device 
Corporation 

1 W. 34th St. 
New York 1 

Micronic Model 303 

Micronic Model “Mercury” 

Micronic Star Model 


Mfr., Audivox, Inc.—Succesor to Western 
Electric Hearing Aid Division 

123 Worcester St. 

Boston 18 


Microtone Audiomatic T-5 
Microtone Classic Model T-9 
Microtone Model T-10 
Microtone Model T612 
Microtone Model 45 


Mfr., The Microtone Company 
Ford Parkway on the Mississippi 
St. Paul 1 

National Cub Model (C) 

National Model D (Duplex) 

National Standard Model (T) 
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National Star Model (S) 
National Ultrathin Model 504 


National Vanity Model 506 


Mir., National Hearing Aid Laboratories 


106 7th St. 
Philadelphia 6 
Otarion Model E-4 


Otarion Models F-1, F-2 & F-3 
Otarion Models G-2 & G-3 

Mir., Otarion, Inc. 

159 N. Dearborn St. 

Chicago 1 
Paravox Model D “Top-Twin-Tone” 
Paravox Model J (Tiny-Myte) 
Paravox Model XTS ('Xtra-Thin) 


Paravox Model Y (YM, YC & YC-7) 
[ Veri-Small] 
Mir., Paravox, Inc. 
2056 4th St. 
Cleveland 15 


Radioear Permo-Magnetic (Multipower) 
Radioear Permo-Magnetic (Uniphone) 
Radioear All-Magnetic Model 55 
Radioear Model 62 Starlet 


Radioear Model 72 
Mir., E. A. Myers & Sons, Inc. 
306 Beverly Rd. 
Mount Lebanon 
Pittsburgh 16 


Distr: Radioear Corporation 


Rochester Model R-1 
Rochester Model R-2 


Mir., Rochester Acoustical Laboratories, 


Ine.. 
117 Fourth St., S. W. 
Rochester, Minn. 


Silvertone Model J-92 


Silvertone Model P-15 
Mir., Johnston Hearing Aid Mfg. 
Company 
708 W. 40th St. 
Minneapolis 8 
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Distr., Sears, Roebuck and Co. 
25 S. Homan Ave. 
Chicago 7 


Solo-Pak Model 99 
Mfr., Solo-Pak Electronics Corp. 
Linden St. 
Reading, Mass. 


Sonotone Model 700 
Sonotone Model 900 
Sonotone Models 910 & 920 
Sonotone Model 925 
Sonotone Model 940 
Sonotone Model 966 


Mfr., Sonotone Corporation 
Elmsford, N. Y. 


Super-Fonic Hearing Aid 
Mir., American Sound Products, Inc. 


1303 S. Michigan Ave. 
Chicago 5 


Televox Model E 
Mir., Televox Mfg. Company 
1307 Sansom St. 
Philadelphia 7 

Telex Model 97 

Telex Model 99 

Telex Model 200 

Telex Model 300-B 

Telex Model 400 

Telex Model 500 

Telex Model 1700 


Mfr., Telex, Inc. 
Telex Park 
St. Paul 1 


Tonamic Model 50 


Mfr., Tonamic, Inc. 
12 Russell St. 
Everett 49, Mass. 
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HEARING 


Tonemaster Model Royal Western Electric Models 65 & 66 


Mir., Audivox, Inc.—Successor to Western 
Mir., Tonemaster, Inc. Electric Hearing Aid Division 

400 S. Washington St. 123 Worcester St. 

Peoria 2, Ill. Boston 18 


Tonemaster Cameo Model 


Unex Midget Model 95 Zenith Model 75 


Mir., Nichols & Clark 


Hathorne, Mass. Zenith Model Super-Royal 


Mir., Zenith Radio Corporation 
Vacolite Models J & J-2 5801 W. Dickens Ave. 
Mfr., Vacolite Company Chicago 39 
3003 N. Henderson St. 
Dallas 6, Texas 


(All the accepted hearing devices have vacuum tubes.) 


Accepted hearing aids more than five years old have been omitted from this list for brevity. 


TABLE HEARING AIDS 
Aurex Semi-Portable Sonotone Professional Table Set Model 50 
Mfr., Aurex Corporation Mir., Sonotone Corporation 


1117 N. Franklin St. Elmsford, N. Y. 
Chicago 10 


Precision Table Hearing Aid 

Mfr., Precision Hearing Aids | 
5157 W. Grand Ave. f 
Chicago 39 
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Abstracts from Current Literature 


Ear 


Sounp anp Its MEASUREMENT. Leo L. Beranek, A. M. A. Arch. Indust. Hyg. 5:97 (Feb.) 
1952. 

Beranek describes the complex character of the science of sound. Despite numerous psycho- 
logical phenomena produced by sound such as information, emotional meaning, and pleasure, 
only two objective properties are available to describe subjective correlates accurately. These 
are sound-pressure level in decibels and frequency. The former is measured with a sound-level 
meter. Beranek advises the use of the weighting scales on the sound-level meter to indicate 
whether the sound is principally in the low or in the high frequencies. Detailed analysis should 
be made with a more suitable instrument than a sound-level meter. The types of instruments 
available for spectral analysis are the cathode ray oscillograph, the constant-band-width type of 
analyzer, the constant-percentage-narrow-band-width type, and the octave-band type. The 
advantages and disadvantages of each type are briefly described. The importance of calibrating 
the instruments used is emphasized, and methods of calibration are suggested. The author also 
describes the characteristics of the sound-level meter and the reasons for selecting certain types 
of microphones for various sound determinations. Methods of recording noise for future analysis 


are also described. 
are also ribed SaTtaLorr, Philadelphia. 


INDUSTRIAL PLANT ENVIRONMENTAL Stupy. CHARLES R. Wititiams, A. M. A. Arch. 
Indust. Hyg. 5:109 (Feb.) 1952. 

Solutions to the industrial noise problem have been retarded by the lack of suitable portable 
equipment for noise measurement and the lack of basic information as to what constitutes a noise 
problem. Extensive data are needed to establish a firm basis for valid criteria. There is a 
paucity of reliable information as to the sound levels and frequencies which may damage hearing. 
There is also little convincing evidence concerning the relation between noise and such things 
as fatigue, production, and distraction. In conducting a noise survey, the author emphasizes 
several aspects: The details of the construction of the building must be studied; accurate sound 
levels must be determined throughout the plant, and careful frequency determinations of the noise 
should be made. The importance of frequency analysis is shown by comparing two noises, each 
about 100 db. In the noise in which the frequencies below 300 cps show values in excess of 
95 db. but the frequencies above 300 cps only 80 db., conversation can be readily carried on. 
In the noise in which the frequency bands between 600 and 4800 cps show values over 100 db., 
conversation cannot be carried on, even by very loud shouting. A study of noise sources is also 


important in a comprehensive survey. SATALoFF, Philadelphia 


EstiMATING PErcENTAGE Loss oF HEARING. Howarp A. Carter, A. M. A. Arch. Indust. 
Hyg. 5:113 (Feb.) 1982. 

Carter describes the numerous difficulties encountered in efforts to establish a practical 
method for estimating hearing loss in terms of percentage. In 1939 the Fowler-Sabine method 
was adopted, but now its limitations are appearing, according to some specialists. Carter 
feels that this method still fulfills all the criteria for use in medicolegal or industrial cases. 
He points out that the method is not intended to fix the amount of compensation, but it is 
intended to compute the per cent loss of capacity to hear speech. Several committees are now 
in the process of reconciling the differences existing in the various approaches to the problem, 
and it is hoped that a solution will be soon produced which will meet and solve the medicolegal 


emergencies now existing. Satatorr, Philadelphia 


Norse Sarety Crirerta. Kari D. Kryter, A. M. A. Arch. Indust. Hyg. 5:117 (Feb.) 1952. 

When auditory communication is not involved in work performance, over-all noise levels 
as high as 125 db. of steady-state or regular noise will not significantly affect work performance 
or fatigue workers, provided they are experienced personnel. This noise also will not produce 
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nervousness or feelings of annoyance in adapted workers. Workers generally adapt quite readily 
to steady-state noise. Unexpected sharp bursts, on the other hand, constitute safety hazards 
and cause psychological reactions. An exact criterion has been established for satisfactory 
communication. Conversational speech measures about 72 db. re 0.0002 dyne/sq. cm. over-all 
at 3 ft. (91 cm.) from the speaker. For this speech any noise exceeding approximately 40 db. 
within any critical band or at any one frequency up to 2000 cps, and less above 2000 cps, can 
mask to some extent the speech signal. 

The difficulties in establishing a maximum safe intensity level are discussed. Temporary 
hearing loss from noise tends to disappear rapidly after cessation of exposure; however, some 
small improvement has been recorded two months after exposure. Acoustic trauma generally 
occurs very early in the career of a worker if it is gomg to occur. Deafness due to industrial 
noise does not seem to be cumulative. The possibility is suggested that tones 85 db. above 
0.0002 dyne/sq. cm. can produce temporary or permanent hearing loss only for long periods of 
exposure, over months or years. For brief exposure, intensities of the order of 106 db. for any 


ency itic scessary to cause deafness. 
frequency or critical band are necessary to cause d ess Satatorr, Philadelphia. 


Stacy R. Guitp, A. M. A. Arch. Indust. Hyg. 


Ear Lesions Causep By Acoustic TRAUMA. 
§:121 (Feb.) 1952. 
The primary lesion caused by acoustic trauma is destruction of hair cells in the organ of 
Corti. The outer hair cells are more likely to be destroyed than the inner hair cells, if the 
trauma is severe enough. Even most of the epithelial parts of the organ of Corti may be 
destroyed. Guild states, however, that no case has been observed in which the entire organ 
of Corti has been destroyed throughout the entire length of the cochlea as a result of sound 
exposure. Secondary changes may occur in the ganglion cells of the nerve fibers and in the 
nerve fibers themselves. Guild emphasizes the fact that, once destroyed, the hair cells of the 
organ of Corti are not known to regenerate. Acoustic trauma, therefore, may cause irreversible 


it inner e nd produce permanent hearing | ~ 
damage in the inner ear and produce | SaTALorF, Philadelphia. 


Howarp P. House, A. M. A. 


CLINICAL ASPECTS OF THE PROBLEMS OF NOISE IN INDUSTRY. 
Arch. Indust. Hyg. $:124 (Feb.) 1952. 
House astutely describes the clinical symptoms resulting from nerve deafness. Among these 
symptoms are difficulty in hearing the telephone bell in another room, difficulty in understanding 
women with high-pitched voices, changes in the patient’s own voice, lack of tolerance to noise, 
and others. Clinical examination of the patients generally fails to reveal any positive physical 
abnormalities, and yet they do not hear. Protective measures should be instituted for patients 
who show evidence of high-tone hearing loss as a result of exposure to noise. If the loss 
continues despite the use of ear protectors, the worker should be changed to another position. 
Early acoustic trauma is characterized by a dip at 4000 cps. Advanced acoustic trauma is 
difficult to distinguish from deafness caused by other factors. Preemployment and routine $ 
periodic audiograms are essential in many industries to determine the presence of acoustic : 


trauma. SataLorr, Philadelphia. 


WeEntwortH D. Boynton, 


AND Norse Repuction: Controt Metuops APPLIED. 

A. M. A. Arch. Indust. Hyg. 5:129 (Feb.) 1952. 

Extensive tests given to clerical help by some insurance companies reveal that noise reduction 
pays substantial dividends in higher output, fewer mistakes, and improved morale. Other 
investigators have shown similar findings in factory workers. Noise is any unwanted sound. 
The definition of a decibel is given, along with its development. Intensity levels of numerous 
typical sounds are recorded by Boynton; he lists conversation at 60 db. and an automobile horn at 
120 db. The importance of frequency analysis is also pointed out. Because of the nonlinear 
response of the ear, a comparatively small decrease in the intensity of noise may produce a 
comparatively large decrease in its sensation as loudness. The author gives a detailed solution 
of how an individual noise problem was approached and solved at an insulating-wire shop. 
Although the author seems convinced of the harmful effects certain noise may have upon 
production, there seem to be numerous contradictory experimental conclusions regarding the 
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Tue Lecat Aspects oF OccUPATIONAL DEAFNESS. Nokt S. Symons, A. M. A. Arch. Indust. 

Hyg. §:138 (Feb.) 1952. 

The author is an attorney familiar with the Occupational Disease Law of New York State. 
A number of states have awarded compensation for impairment of hearing. “Deafness” is not 
included in the lists of occupational diseases in the various states. There is a marked distinction 
between compensation for deafness as an occupational disease and deafness as an occupational 
accident. This explanation probably accounts for the basis on which compensation has been 
awarded. In New York compensation for partial hearing loss has been upheld by the Court on 
the basis that the loss was an occupational accident. Symons discusses a legal case and presents 
the yet unanswered problem as to whether or not a worker suffering compensable acoustic 
trauma should receive compensation while he is still employed. Recent rulings in New York 
have apparently stimulated many medicolegal problems in the field of occupational deafness. 
Lack of standards and the many variable factors in hearing loss make it very difficult to solve 
the problem in a general way from a legal point of view. The present policy seems to be to 
handle each case individually in its own light. The need for a fair solution to both the industry 


and the employee is emphasized. SaTaLorF, Philadelphia 


Mepicat AND Lecat Aspects oF Norse iN INpDuUstrY: A Discussion OF PAPERS PRESENTED. 
Gorvon D. Hoorpre, A. M. A. Arch. Indust. Hyg. 5:157 (Feb.) 1952. 


Hoople encourages the taking of preplacement audiograms in noisy industries. He feels that 
workers having nerve deafness should not be retused jobs but should be placed in nonhazardous 
areas. At present, it is not possible to distinguish between hearing loss produced by acoustic 
trauma and that produced by many other conditions. It is the responsibility of those in charge 
of health services in industry to institute hearing programs which will protect the employees 
and save industry much in cost and concern. SataLorF, Philadelphia. 


IMPLICATIONS OF INDUSTRIAL Norse. N. D. Fabricant, Eye, Ear, Nose & Throat Month. 
31:153 (March) 1952. 


In his Clinic-of-the-Month, Fabricant summarizes the present-day concept of the important 
problem which confronts the otolaryngologist practicing in industrial areas. A growing aware- 
ness of the implications of industrial noise has been expressed in recent years by such diverse 
groups as workers, management, safety engineers, municipal officials, and physicians. Growth 
in interest can be attributed in part to a universal desire to conserve the hearing of workers 
and to the large number of legal claims involving loss of hearing due to exposure to industrial 
noise. 

As commonly encountered in everyday life, noise represents unwanted sound. Industrial 
noise reaching intensity levels of 90 db. and over is hazardous to workers exposed to it for long 
periods. The hearing loss at first is temporary, but if exposure to damaging noise is continued, 
the ensuing hearing loss becomes greater, with subsequent recovery incomplete. The permanent 
loss, Which is no longer recovered, is known as “noise deafness.” However, some prefer to call 
it “acoustic trauma.” 

The audiometer records a sharp drop at or near the 4096 cps frequency in early cases of 
noise deafness. With continued exposure the higher frequencies become affected; later, the 
frequencies in the speech range (500 to 3000 cps) are involved, and the hearing defect is then 
apparent to the worker. Tinnitus is a frequent symptom. 

Some of the important factors influencing and determining the degree of hearing impairment 
resulting from hazardous noise exposure are (1) intensity of the noise; (2) duration of exposure ; 
(3) frequency characteristics of the noise; (4) age of the worker, and (5) individual suscepti- 
bility to noise. Three major problems confront the otologist who examines and evaluates cases 
of occupational hearing loss. In the absence of preemployment audiograms and the recorded 
findings of otologic examination, it is extremely difficult to decide which part of the ensuing 
hearing loss can be attributed entirely to the occupation of the worker, as there are many other 
causes for nerve-type hearing losses other than noise exposure. 

After determining the audiometric loss, the otologist must express readings in terms of per- 
centage loss. The Sub-Committee on Noise in Industry of the American Academy of Ophthal- 
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mology and Otolaryngology has arrived at the following conclusions: (a) Measurement of 
hearing loss should be done by pure-tone audiometry until calibrated speech audiometry is 
widely used and standardized, and (>) inasmuch as pure-tone audiometry is to be employed, 
it is recommended that the modified American Medical Association percentage calculation, as 
approved by the Council on Physical Medicine and Rehabilitation of the American Medical 
Association, be used until a more acceptable procedure is devised. 

Another problem confronting the examining otologist is that of determining the permanency 
of hearing loss. The above-quoted Sub-Committee on Noise in Industry expressed the following 
opinion regarding the question of permanency: “Hearing loss produced by prolonged exposure 
to loud noise may be considered as permanent six months following complete removal of the 


individual from the area of loud notse.” 

In closing this excellent presentation, Fabricant urges the otologist always to remember that 
his primary function is to conserve and protect hearing. In the medicolegal evaluation of the 
industrial noise problem it behooves the otologist to be objective, scientific, and impartial. 
Physicians aside, the final determination of disability compensation for hearing loss lies within 
the jurisdiction of authorized courts and legal bodies. 


Jennes, Waterbury, Conn. 


FURTHER OBSERVATIONS UPON THE DIAGNOSIS OF DEAFNESS IN YOUNG CHILDREN. M. R, 


Dix and C. S. Hatvpike, Brit. M J. 1:235 (Feb.) 1952. 


The authors review the operation of the peep-show equipment. Certain psychological and 
technical difficulities have presented themselves during the testing of some 350 subjects with 
this method. The preparation of the child prior to testing is extremely important. The child 
should not be hungry, tired, or apprehensive ; the atmosphere should be one of play. It is unwise 
for the testers to wear white coats or to try to give an otological examination at this time. 
Confidence must be established. Certain visual, motor, and mental defects make this technique 
unsuitable. During the operation of the tests the intensity of the initial sound stimulus is 
important. This requires experience, but usually an intensity of about 80 db. is suitable. The 
duration of the test procedure is usually 12 to 15 minutes. The results of this testing usually 
are adequate for making recommendations for special educational measures. In following up 
some 40 of those children who had received special education as a result of the testing, the 
validity of the test was confirmed. The authors also emphasized that for the majority of deaf 
children pure-tone audiometry provides a useful measure of hearing capacity for speech. 


SatacorrF, Philadelphia. 


PUNCTURE OF THE MAstoIp ANTRUM IN INFANTS. PLutTarRCO Torres Luguin, An. Soc. 


mex. oto-rino-laring. 3:79 (July-Sept.) 1951. 


The author advocates the puncture of the mastoid antrum in infants who present manifest 
otitic complications, severe gastrointestinal disturbance, undetermined infectious syndrome, and 
in cases of cerebral meningitis, to establish a diagnosis of a possible mastoiditis. He has a 
specially constructed double needle which can be used both for diagnostic and for therapeutic 
purposes. When it is used for diagnosis, aspiration of the secretion in the mastoid antrum is 
done and both microscopic, cytologic, and bacterial studies are made. At other times the antrum 
may be irrigated with either isotonic sodium chloride solution or solutions containing anti- 
biotics. This procedure can also act as a guide in determining the indications for a more 
extensive antrotomy. Luquin believes that when the antral puncture presents evidences of an 
infection, antrotomy should be done as quickly as possible. On the other hand, when the explo- 
ration shows a healthy antrum with good permeability, an antrotomy is a contraindication. 
He further describes the particular type of needle in the performance of this antrum puncture. 


Persky, Philadelphia. 


Positive FistuLA AND FENESTRATION FOR OTOSCLEROSIS. JAIME MARCO CLEMENTE, Acta 


oto-rino-laring. ibero-am. 3: No. 2 77, 1952. 


The author discusses the fenestration operation and the problems that arise when, in spite 
of a well-executed operation, a patent fenestra, and an apparent absence of labyrinthitis, there is 
no immediate improvement in the hearing acuity or there is a secondary progressive loss of 
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any hearing gain that has occurred as a result of the operation. His belief is that the pathology 
which had caused the ankylosis of the foot plate of the stapes has extended to the region of 
the round window and has caused there either an occlusion or a definite impairment to the 
normal movement of the membrane covering the round window. In consequence, when the 
sound waves strike the tympanomeatal flap covering the fenestra in an attempt to set up 
vibration in the endolymph fluid, there is a definite impedance by the more or less rigid 
membrane covering the round window. This, Clemente believes, is one of the principal causes 


tor the apparent failure of the operation. Persky, Philadelphia 


Miscellaneous 


Acute EsopuaGcus 1n Infants. Peter GRUENWALD and Memoir R. Marsn, Arch. Path. 

49:1 (Jan.) 1950. 

Acute esophagitis, usually with ulceration, was found in 1 of every 6 infants in a series of 
310 autopsies. It is believed that the significance of this lesion for the patient’s course ranges 
from that of an unimportant incidental finding to the principal cause of death. The various pos- 
sible causes of esophagitis are considered, and no single factor is found which might explain all 
cases. It is suggested that in many cases it is a “shock” lesion. In the neonatal group of 
patients, shock may have been the result of various types of birth trauma, including asphyxia. 
Micro-organisms were demonstrated in tissue sections in half the cases, but because they were 
of different types they were considered to be secondary invaders. Esophagitis can thus conceiv- 
ably be a focus from which infection may spread. Vomiting and hemorrhage occurred fre- 
quently in patients with esophagitis; perforation into the right pleural cavity was encountered 
twice 

An effort should be made to diagnose esophagitis in living patients, not only because the 
lesion, if severe, should be treated, but also because it may be an indication of shock, which is 
difficult to recognize in infants. The validity of the present suggestions will be ascertained, and 
the significance of esophagitis properly evaluated, only when more clinical observations are 


available. Cuan, San Francisco [A. M. A. Am. J. Dis. Cuitp.]. 


PRroGNosIS IN TRAUMATIC PERIPHERAL FactAL Paratysis. Ropert C. MARTIN, Laryngo- 

scope 61:1004 (Oct.) 1951. 

Prognosis in peripheral facial paralysis is difficult. The presence or absence of emotional 
control, of voluntary action, and of muscle tone (the most important) is of value. If there is 
good tone, surgical treatment is not resorted to for six months. Galvanic and faradic stimulation 
has proved of little value. Electromyography, on the other hand, is of value. It is based on 
the fact that when muscles contract they generate a certain type of electric current, which is 
called a motor-unit action potential. A denervated muscle, on the other hand, produces a 
fibrillation action potential. By determination of which kind of current is produced and in what 
amount, valuable aid is obtained in determining the damage to the nerve. 


HitscuH er, Philadelphia. 


RapicaAL SURGERY FOR HEAD AND NECK CANCER. WILLIAM L. Watson, New York J. Med. 

§1:2631 (Nov. 15) 1951. 

The basis for this report is the surgical services at New York University-Bellevue Medical 
Center, the Memorial Hospital, and the Manhattan Eye, Ear and Throat Hospital. Semken 
and Willy Meyer busied themselves many years ago in this field, but their work never attained 
popularity because of the high mortality, prolonged illness after operation, poor end-results, 
failure of proper statistical information, and serious disfigurements of face and neck, leading to 
psychic disturbances. Then came the radiation period, with ample evidence that radiothera- 
peutic regimens, well planned, did bring improvement, if no actual “cures.” Medical manage- 
ment before operation is highly important and consists of building up the bodily resistance to 
infections, correcting metabolic disturbances, making blood studies, instituting oral and other 
local hygiene, and using antibiotics and certain drugs, such as digitalis, papaverine, aminophyl- 
line, meperidine (demerol®) hydrochloride and scopolamine. Anesthesia, induced by intravenous 
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injection of thiopental sodium (pentothal® sodium) oxygen saturation during operation, 
feeding through nasal rubber tubing after operation—all these factors are of vital importance 
in management. Operative techniques for unilateral radical dissection in cases of cancer of the 
head and neck, cancer of the thyroid, cancer of the cervical portion of the esophagus, and 
cancer of the alveolus (gum) and rehabilitation following radical surgery on the head and neck, 
are all described fully in the original text. Plastic and restorative surgery are imperative after 
mandibulectomy, removal of the superior maxilla, and deformities with scar formation in the 
neck. Bone grafts and dental prostheses are often required. All “the operations are feasible, 
and the operative mortality is acceptable.” 
This is an excellent discussion of an important field of surgery. 


VoorueEes, New York. 


DipLtococcus Crassus SepTicemiA. H. M. I. ScHULMAN, and Frances CAPRON 
Situ, Pediatrics 7:355 (March) 1951. 


Diplococcus crassus is a common inhabitant of the normal nasopharynx and is ordinarily of 
low pathogenicity. At times, however, it may assume extreme virulence; and in the European 
literature may be found numerous reports of meningitis and septicemia, as well as reports of 
more isolated cases of pneumonia, otitis, mastoiditis, lymphadenitis, cerebral abscess, tonsillitis, 
purpura, and pyelocystitis, due to this organism. The outstanding bacteriologic characteristic of 
D. crassus is that it may be either Gram-positive or Gram-negative, and often both staining 
reactions may be seen in smears made from the same colony. This paper reports a case of 
D.-crassus septicemia in a premature infant, characterized by sudden onset and pronounced 
involvement of lymph nodes, with recovery following the use of combined chemotherapy. 


From THE AutTuors’ SumMArY [A. M. A. Am. J. Dis. Crivp.]. 


ABSCESS OF THE Brain. E. Samtiy, Schweiz. Arch. Neurol. u. Psychiat. 62:261-304, 1948; 
63 : 300-327, 1949. 


Samiy reports 23 cases of cerebral abscess. In four post-traumatic cases the causative injury 
was sufficiently severe to leave a gross cranial defect. Radical extirpation of the abscess was 
performed in all four cases; one patient died of hemorrhage from the anterior cerebral artery, 
which was accidentally injured at the time of operation, and the other three recovered. Cerebro- 
meningeal scars were subsequently excised in one patient because of epileptic seizures, and the 
other two patients continued to experience an occasional convulsion. 

Because of the youth of two patients with otogenic abscess of the temporal lobe, treatment 
was limited to aspiration and injection of antibiotics into the abscess cavity; one recovered, and 
the other died after intraventricular rupture of the abscess. Enucleation of an otogenic abscess 
of the cerebellum resulted in complete recovery in the case of a boy aged 6 years. Partial 
extirpation was successful in one case of multiple abscess secondary to frontal sinusitis. A mul- 
tilocular abscess of the frontal lobe may have been of metastatic origin, since suppuration in the 
orbit and ethmoid cells was preceded by the appearance of a furuncle on the nose. The patient 
died of meningitis after radical extirpation of the cerebral abscess. Rupture into the ventricle 
had apparently occurred before aspiration was attempted in a case of multiple abscess of the 
frontal lobe secondary to purulent ethmoiditis. The patient did not recover consciousness. 

In three cases of well-encapsulated abscess, one in the cerebellum and two in the cerebrum, 
no source was discovered. Radical extirpation was successful in all three cases. The intra- 
cranial abscesses were of metastatic origin in the other 10 cases. A man aged 25 suddenly 
lost consciousness about two weeks after a small furuncle appeared on his cheek. Signs of 
involvement of the left parieto-occipital lobe began to develop eight days later, and an encapsu- 
lated abscess was enucleated 40 days after the onset of cerebral symptoms. Subsequent develop- 
ment of osteomyelitis of the skull and epidural abscess necessitated sacrifice of the osteoplastic 
flap, but the patient gradually improved. Bronchiectasis was the source of cerebral abscess in 
five cases. In a case of multiple unencapsulated abscess of the cerebellum, autopsy revealed a 
healed abscess of the lung. In two cases cerebral abscess was secondary to abscess of the lung, 
and in another, to empyema. The intracranial abscesses were multiple in four of the nine 
thoracogenic cases. One patient survived enucleation of two cerebral abscesses and died when a 
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third ruptured into the ventricle. Radical extirpation was attempted in another of these cases, 
treatment being limited to aspiration and decompression in the others. All nine patients died. 
Even when the abscesses are not multiple in cases of this type the results of treatment are poor 
because of a pronounced tendency to cerebral edema and because the capsule of the abscess is 
frequently thin, when not entirely lacking. 

An initial stage, characterized by chills, fever, and headache, was demonstrated in only one 
of the author's cases of brain abscess. In cases of metastatic abscess the onset is frequently 
apoplectiform, with Jacksonian seizures and rapidly developing hemiplegia. A latent period is 
observed only when the abscess becomes well encapsulated. The temperature is usually normal 
or subnormal in the stage of cerebral compression, although there may be transient bouts of 
fever, due either to meningitis or to an inflammatory reaction in the brain substance. Leuco- 
cytosis is commoner than fever but is generally absent when the abscess is confined within a 
thick capsule. In no case should treatment be deferred until papilledema develops. The cerebro- 
spinal fluid is seldom entirely normal, a moderate increase in the number of cells being the most 
frequent change. Complete extirpation is regarded as the method of choice, provided the abscess 
is well encapsulated and the procedure does not entail destruction of functionally important 
areas. Preliminary aspiration not only confirms the diagnosis, but permits the surgeon to deter- 
mine the thickness of the capsule. When immediate enucleation is not advisable because of the 
patient's condition, aspiration of pus and injection of pencillin into the cavity of the abscess may 


be advantageously combined with decompression. 


Daniets, Denver [A. M. A. Arcu. Neurov. & Psycutat.]. 


MENINGIOMA IN THE CEREBELLOPONTINE ANGLE—CONTRALATERAL TRIGEMINAL NEURAL- 
Gia: DiaGNnostic VALUE OF VESTIBULAR TESTS AND STUDIES OF THE SKULL. J. C. 
CHARBONNEL and F. Baron, Rev. oto-neurc-ofthal. 32:46 (Nov.-Dec.) 1951. 


A single woman aged 22 complained of burning pains on the left side of the face and mouth 
for a few months. Later there appeared headaches and some unsteadiness in gait and position. 
On her admission to the hospital the findings were diminshed sensation in the distribution of 
the right trigeminal nerve, diminution of the right corneal reflex, veering to the left in walking 
and during the Romberg test, horizontal and vertical nystagmus, upward drift of the outstretched 
upper extremities, and bilateral choked disk without diminution of visual acuity. There was no 
gross hearing defect, but mild diminution of auditory acuity was noted on audiometric examina- 
tion; there was total caloric inexcitability on the left side; the responses to the rotation test, 
however, were equal on the two sides. A roentgenogram of the skull showed widening of the 
left internal auditory meatus with abnormal density of the whole petrous bone on that side. Two 
months after she was first seen, cerebellar signs and left-sided deafness appeared. A meningi- 
oma, the size of a large apricot, was completely removed from the cerebellopontine angle. 

The diagnosis of meningioma, rather than of acoustic neuroma, was made because of absence 
of cochlear involvement and absence of vestibular response, and the hyperostosis of the petrous 
bone on the side of the widened porus acousticus. The unsteadiness without vertigo, and the 
absence of vestibular response with intact response to rotation suggested central vestibular 
changes. The upward nystagmus also indicated pressure on the brain stem. The authors con- 
sidered the involvement of the contralateral fifth cranial nerve as due to pressure on the sensory 
nucleus of the fifth cranial nerve on the opposite side of the brain stem. The sensory complaints 
in the distribution of the right trigeminal nerve suggested disease within the brain stem, rather 
than involvement of the peripheral nerve. 


Savitsky, New York [A. M. A. Arcu. Neurov. & Psycutat.]. 


TREATMENT OF SUPPURATIVE MENINGITIS IN THE CHILD BY THE EXTRAMENINGEAL ROUTE. 
J. Bonasa and Jose M. Portitio, Rev. peruana pediat. 19:5 (Oct.-Dec.) 1949. 
The authors report their experience in the treatment of purulent meningitis in children from 
a study of the patients admitted to the Instituto de Clinica Pediarica e Higiene Infantil in 
Montevideo, those admitted to the Hospital Pedro Visca in the same city, and some from private 
practice. 
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They consider that their method of treatment is completely justified for the following rea- 
sons: (1) the demonstration of the passage of antibiotic drugs to the meninges (especially when 
patients are ill) even though administered extrathecally ; (2) the inconveniences that result from 
intrathecal administration of drugs; (3) the disadvantages of the extraction of cerebrospinal 
fluid, especially in cases of purulent meningitis and (4) the experience of foreign authors and 
themselves concerning the possibility of effecting recovery from purulent meningitis by this 
method. 

This study was carried out in a little more than one year. There were 28 cases of purulent 
meningitis, principally in infants (64.2%), of whom more than one-half were 1 year old. As 
etiological agents, Pneumococcus was found in 21.4%, Meningococcus in 25%, including cases of 
Hemophilis influenzae, and Escherichia coli in one case. In a high percentage of cases (42.8%) 
it was impossible to establish the nature of the causative agent. In 67.8% the meningitis was 
severe. 

Treatment was by the extrathecal route exclusively, with a triple therapy (sulfonamides, 
penicillin, and streptomycin) during the whole course. The doses were not the same in all 
cases, since the patients came from different places and were treated by different physicians. 
The authors point out that a rigid criterion in the doses must be used only at the beginning of 
treatment, with the following schedules, especially for infants: sulfadiazine, 0.50 gm. per kilo- 
gram of weight per day; penicillin, 50,000 units per kilogram per day; streptomycin, 50 mg. 
per kilogram per day. Further doses must be managed according to the clinical course and the 
state of the cerebrospinal fluid, and one need not be afraid to be generous with the drugs, 
since they are generally well tolerated by children. The authors emphasize the need for con- 
trolling the passage of drugs into the cerebrospinal fluid by means of a study of the drug levels. 
Caution must be used in frequent repetition of evacuating lumbar punctures. The intrathecal 
route must be reserved for those patients for whom treatment has proved definitely ineffectual. 

In this study there was no mortality, although the great majority of patients had severe 
meningitis. The course of the syndrome of meningitis was rapidly favorable in 24 cases. Tem- 
perature became normal between one and eight days in 23 cases. The existence of complications 
and sequelae was exceptional. The cerebrospinal fluid generally became normal in the first days 
of treatment. Reduction of proteins and cells was also early. Complete normalization of the 
cerebrospinal fluid took more time than clinical recovery, appearing usually between the 10th 
and 15th days. 

The authors emphasize the advantage of this method of treatment, and they propose to use it 
systematically in the treatment of children with purulent meningitis. 


From THE AuTHorRs’ SumMARy [A. M. A. Am. J. Dis. 


CLINICAL, ETIOLOGICAL AND EPIDEMIOLOGICAL INVESTIGATIONS OF AN Eprpemic VIRUS 
MENINGITIS. KURT FERDINAND BINGAL and MARTIN SCHUSTER, Deutsche med. Wehnschr. 
75:1652 (Dec. 8) 1950. 


In the vicinity of Heidelberg an outbreak of a peculiar epidemic occurred. A series of 140 
patients aged 5 months to 51 years could be studied, and a further 120 also had the disease in 
all probability. The onset was sudden; children became ill while playing, adults became ill 
when at work, and sometimes the onset was during sleep. Severe headache of the frontal and 
orbital regions was noted first. Fever, nausea, and vomiting were usually present. In small 
children the vomiting was persistent. Meningitic symptoms, such as stiffness of the neck and 
Kernig’s sign, occurred even if at times they were of short duration. Only in three cases was 
the spleen slightly enlarged. The cell count of the cerebrospinal fluid, mainly that of the poly- 
morphonuclear cells, was usually increased. The blood presented a leucopenia, as a rule, with 
predominant neutrophile cells. At the beginning, angina was noted frequently with tonsillitis. 
The virus could be passed in guinea pigs, cats, and field mice, as well as in eggs. It could be 
demonstrated in 20% of the field mice examined. Eighty-seven of the 140 patients were children 
under 15 years old. The epidemic started in a kindergarten. 


AMBERG, Rochester, Minn. [A. M. A. Am. J. Dis. Cuivp.]. 


: 


News and Comment 


: COURSE OF CANCER OF THE LARYNX AND PERORAL ENDOSCOPY 


Under the auspices of Prof. Justo M. Alonso, a course on this subject will be held in 
Montevideo from Sept. 1 to 6, 1952, with the participation of Professor Seiffert, from Heidelberg 
(Germany), and Dr. A. Soulas, from Paris (France). Enrollment is free. For full details 
address, Comité Latinoamericano para el estudio del cancer laringeo, Charrua 2465, Montevideo, 


Uruguay. 


LARGE ARMY HOSPITALS TO SCREEN HARD OF HEARING SERVICEMEN 


Nine large named Army hospitals in this country will soon begin comprehensive screening 
of servicemen with hearing defects in order to reduce the patient load at the Audiology and 
Speech Correction Center at Walter Reed Army Medical Center, Washington, D. C. Heretofore, 
all patients believed to require extensive auditory examination or treatment were admitted to 
the Center, 

Medical installations to begin the screening procedures on May 1 include Army and Navy 
Hospital, Hot Springs, Ark.; Brooke Army Hospital, Fort Sam Houston, Texas; Fitzsimons 
Army Hospital, Denver; Letterman Army Hospital, San Francisco; Madigan Army Hospital, 
Tacoma, Wash.; Percy Jones Army Hospital, Battle Creek, Mich.; Valley Forge Army 
Hospital, Phoenixville, Pa.; Walter Reed Hospital, Washington, D. C.; and William Beaumont 
Army Hospital, Fort Bliss, Texas, will begin testing on June 1. 

Screening of patients with deficient hearing will include pure-tone and speech reception tests, 
together with other diagnostic aids administered under the direction of a medical officer qualified 
in audiology and speech correction. Only servicemen already classified as below average in 
hearing will receive the intensive screening. 

With use of a series of carefully controlled tests it is hoped that borderline cases and patients 
whose hearing loss is psychogenic in nature will be discovered before they are sent to the 
Audiology and Speech Correction Center for full-scale rehabilitation. Army physicians are 
confident that most of these patients, and others with temporary deafness or middle-ear disease, 
can be successfully treated at the large outlying hospitals without having to be referred to the 
Center 

The savings in time, money, and professional services of Army physicians resulting from 
the new arrangement are expected to be substantial. Screening centers are being set up at each 
of the nine hospitals without the addition of professional personnel or equipment. 

The Audiology and Speech Correction Center will continue to care for patients, referred to 
it by screening center physicians, whose hearing shows a true loss of 30 db. or more in the 
better ear. The Center will also treat patients with progressive deafness and those requiring 


protracted rehabilitation 
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Directory of Otolaryngological Societies * 


INTERNATIONAL 
Pan AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRONCHO-ESOPHAGOLOGY 
Meeting: Fourth Pan-American Congress of Oto-Rhino-Laryngology and Broncho-Esophagology. 

Place: México, D. F., Mexico, Time: January, 1954 

President: Dr. Justo Alonso. 

Exec. Secretary: Dr. Chevalier Jackson, 1901 Walnut St., Philadelphia 3, Pa. 

President of Congress: Dr. Ricardo Tapia Acuna. 


THIRD LATIN-AMERICAN CONGRESS OF OTORHINOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 


Place: Caracas, Venezuela. Time: 1953. 


FirrH INTERNATIONAL CONGRESS OF OTO-RHINO-LARYNGOLOGY 
Place: Amsterdam, Netherlands. Time: June 8-15, 1953. 

President: Prof. Eelco Huizinga. 

General Secretary: W. H. Struben, J. J. Viottastraat 1, Amsterdam-Z. 
Scientific Secretaries: J. Bijtel and P. G. Gerlings. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaRYNGOLOGY, OTOLOGY AND RHINOLOGY 


Chairman: Dr. Dean Lierle, low, City. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3. 


San Francisco. 


Place: 


AMERICAN ACAPEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Derrick Vail, 700 N. Michigan Avenue, Chicago 11. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-Ist Ave. Bldg., Rochester, Minn 


AMERICAN BOARD OF OTOLARYNGOLOGY 


Secretary: Dr. Dean M. Lierle, University Hospitals, Iowa City. 
Place: Palmer House, Chicago. Time: Oct. 6-10, 1952. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Fred W. Dixon, 1027 Rose Bldg., Cleveland. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1. 
Place: Roosevelt Hotel, New Orleans. Time: April 28-29, 1953. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. H. Marshall Taylor, 111 W. Adams St., Jacksonville, Fla. 
Secretary: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia 7. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OrToLocicaL Society, INc. 


President: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date. 
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228 A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


SECTIONS: 
Eastern.—Chairman: Dr. Francis W. Davison, Geisinger Memorial Hospital, Danville, Pa. 


Place: Waldorf-Astoria, New York. 
Southern.—Chairman: Dr. Lester A. Brown, 490 Peachtree St., Atlanta. 


Place: Academy of Medicine, Atlanta. 
Middle.—Chairman: Dr. Ralph J. McQuiston, 20 N. Meridian St., Indianapolis. 


Place: Indianapolis Athletic Club, Indianapolis. 
Western.—Chairman: Dr. Howard P. House, 1136 W. 6th St., Los Angeles. 


Place: County Medical Building, Los Angeles. 


AMERICAN OTOLOGICAL SOCIETY 
President: Dr. Albert C. Furstenberg, 201 S. Main St., Ann Arbor, Mich. 


Secretary: Dr. John R. Lindsay, 950 E. 59th St., Chicago. 
Place Roosevelt Hotel, New Orleans. Time: May 1-2, 1953. 


AMERICAN OTORHINOLOGIC Society FOR THE ADVANCEMENT OF 
PLastTic AND RECONSTRUCTIVE SuRGERY, INC. 
President: Dr. Benjamin H. Shuster, 1824 Pine St., Philadelphia. 
Secretary: Dr. Louis Joel Feit, 50 Park Ave., New York 16. 


AMERICAN SOciETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. William H. Evans, 24 Wick Ave., Youngstown 3, Ohio. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22. 
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A COMPLETE TREATMENT ROOM IN A SMALL AREA 


The dimensions in the above photograph are 5° 9” along one wall and 4° 2” along the other. In this area, 
conveniently arranged, is everything needed to make a complete examination. However, it need not be con- 
fined to this limited space. The complete absence of piping and wiring is especially noticeable. A number 
of other arrangements will be furnished on request. 

Treatment Stand: Covered with stainless steel. Contains: air regulator with gauge, tubing, cutoff and air 
filter; nasopharyngoscope rheostat; push button; cautery transformer and rheostat; transilluminator complete 
with rheostat, cord, handle, lamps, antrum and frontal tips; seven metal drawers on fiber runners and one 
large drawer for towels; waste container; bakelite covered work table; space for six spray bottles, twelve 
solution bottles, shelf for cotton jars; pocket for history card or prescription blanks; and a spray bottle 
heater; the whole presents an attractive appearance and will not tarnish and is easy to keep clean. Price 
complete without glassware $185.00. Without air but with electrical equipment $155.00. With air equipment 
only $140.00. Without either air or electrical equipment $110.00. 

Chair: Can be placed in horizontal position, will not tip in this position; raised and lowered by large hand 
wheel; paper covered headrest removable; locked with foot-pedal; bakelite armrests removable. Back locks 
rigidly in any position. As shown itn brown. $130.00. 

Turning Chair: By adding a footrest and the necessary handles this chair can be used for turning tests. All 
the additional equipment is easily and quickly removable. Add. $30.00. 

Combined Suction and Cuspidor: This is an entirely new piece of equipment. It was designed to eliminate 
the cost of installing a separate suction. The apparatus is 12” wide and projects 1344” from the wall. The 
flushing rim and the suction is furnished with a vacuum breaker and should meet all plumbi t 
Stop and trap not furnished. Available in ivory, green and white. Price $80.00. 


Ceiling Light: A telescopic light attached to the ceiling. May also be attached to base board in back of 
chair. Available in 4, 5, 6 and 7 ft. (extended). 4 ft. $15.50 (add one dollar per ft.). 


Light Shield: Takes an ordinary 100 watt lamp. Will not burst; spot can easily be rotated. $5.00. 
Steel: A soft upholstered stool with easy running ball bearing stem casters. $20.00. Stool with back, $26.00. 
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All Prices are F.0.6. Los Angeles, Calif. 


Surgical — Mechanical — Research 


1901-1903-1905 Beverly Blvd. Los Angeles 4, Calif. 
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ISO-PAR 


(Coparaffinate) 


OINTMENT 


N.N.R. (1951 :43) 


Indicated in the Treatment of 


OTITIS EXTERNA 


The Eye, Ear, Nose & Throat Monthly, April, 1950: 200-203 
Bulletin of the Johns Hopkins Hospital, Sept., 1948: 225-228 
Archives of Otolaryngology, March, 1947: 294-297 


Supplied in 1 Ib., 4 oz., 1 oz. and '% oz. jars 


Samples and literature on request. 


406 Water Stret MEDICAL CHEMICALS, Inc. Baltimore 2, Md. 


The Illinois Masonic Hospital 
will offer a secondary course, 
under the direction of Dr. 
Maurice H. Cottle and associ- 
ates, in Reconstructive Surgery 
of the Septum and External 
Nasal Pyramid, October 4 thru 
11, 1952. This course will be 
open to Board certified Otolar- 
yngologists who have had some 
previous courses or. special 


training in this work. 


Letters of application stating 
essential qualifying data are 


now being accepted. 


HEALTH EDUCATION BOOKLETS 


Nine booklets on topics of interest to you 
and your patients. You will find them 
helpful in answering some of the ques- 
tions brought to you. 


HEARING 
HEARING INFORMATION, PLEASE! Mary Wood 
Whitehurst. 3 pages. 15 cents. 


WHICH HEARING AID SHALL ! BUY? Waring J. 
Fitch and LeRoy D. Hedgecock. 6 pages. 15 cents. 


ORAL AND DENTAL HYGIENE 


CORRECTING CLEFT PALATE. J. S. Horsley, Jr. 
3 pages. 5 cents. 


THE CHILDREN’S SPEECH CLINIC: 1, II, ttl, IV. 
Ruth E. Beckey. 14 pages. 10 cents. 


WHY OTHER PEOPLE SMELL. Howard W. Haggard. 
4 pages. 5 cents. 


WHY STUTTER? John A. Glassburg. 4 pages. 5 
cents. 


YOUR VOICE. Chevalier Jackson and Chevalier L. 
Jackson. 12 pages. 15 cents. 


THE CARE OF THE TEETH. William M. Gardner. 30 
pages. 15 cents. 


OUR FOOD AND OUR TEETH. Percy R. Howe. 4 
pages. 15 cents. 


Keep a supply of these booklets on hand. 
Available at lower cost for quantity 
purchases. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Illinois 
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Since allergic women are sensitive to many substances, cosmetics 
must be considered a primary or contributory cause of the patient's 
discomfort. That is why physicians have prescribed Marcelle® 


Hypo-Allergenic Cosmetics for almost 20 years. In prescribing 
Marcelle, the cosmetic is minimized as an etiologic factor. 


Marcelle,” the Original Hypo-Allergenic Cosmetics, are based 
upon the dynamic concept of continuous laboratory and clinical 
research . . . to minimize the incidence of cosmetic sensitivity. 
Marcelle is the first line of cosmetics accepted by the Committee 
on Cosmetics of the A.M.A. 


MARCELLE SERVICE FOR PHYSICIANS 

Formulas of Marcelle Cosmetics and Testing Materials are avail- 
able upon request. Physicians are invited to write Marcelle 
Cosmetics, Inc., concerning special cases of cosmetic sensitivity. 
The complete line of Marcelle Cosmetics is available both 
unscented and scented. 

Write for professional samples. 


MARCELLE COSMETICS, INC. 
1741 NORTH WESTERN AVENUE, CHICAGO 47, ILLINOIS 


SAFE COSMETICS FOR SENSITIVE AND 


HYPO ALLERGENIC 


COSMETICS 
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and teacher, 


SEX EDUCATION 


BOOKLETS 


@ FOR YOUNG PEOPLE 

Parents will find the help they are seeking in this modern series 
of pamphlets by Dr. Thurman B. Rice. Being a physician, biologist 
as well as the father of a family, Dr. Rice is well 
equipped to deal with this dificult subject properly and helpfully. 


THOSE FIRST SEX QUES- 
TI0 

For the parents of very young 

children. Answers to the grop- 

ing questions of the littlest 

ones. 40 pages. 25 cents. 


THE STORY OF LIFE 

For boys and girls ten years 
of age, telling them how the 
young come to plants and 
human parents. 36 pages. 25 
cents 


HOW LIFE GOES ON 

For girls of high school age. 
Their role as mothers of to- 
morrow. 44 pages. 25 cents. 


IN TRAINING 

For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and other achievements. 
50 pages. 25 cents. 


THE AGE OF ROMANCE 
For young men and women 
dealing with the problem as 
a unit for both sexes, 44 
pages. 25 cents. 


25¢ each 
Set of five 
in file cose, $1.25 


@ FOR ADULT READING 


Quantity prices 
quoted on request 


SEX EDUCATION FOR TH 
SCHOOL CHILD 
By Harold E. 


Read. 12 pages. 15 cents. 


SEX FOR TH 
LESCE 
By w 
Landis. 20 pages 


Corner 


THE FACTS ABOUT SEX 
Audrey M-Keever To be 
parents or children. 16 pages 


15 cents. 


E PRE- 


Jones and Katherine 


SEX EDUCATION FOR THE TEN 
EAR OLD 


By Marjorie Bolles. 12 pages. 15 cents. 


ADO- 


and Carney 


read by 
15 cents, 


ANSWERS TO PRACTICAL QUESTIONS 


ON MENSTRUATION 


5 cents. 


AMERICAN MEDICAL ASSOCIATION By Margaret Bell, 8 pages. 15 
535 North Dearborn Street 
Chicago 10, ill. 


SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd. 12 pages. 
15 cents. 
SEX prt al FOR THE WOMAN 
AT MENOPAUS 
By Carl J. nll 12 pages. 
Set of 5 titles as above, 50 cents 


GETTING READY FOR MARRIED LIFE 
By Howard Dittrick. 29 pages. 20 cents. 


HELP FOR CHILDLESS COUPLES 
By J. DD. Wassersug. 6 pages. 15 cents. 


THE WORD YOU CAN'T SAY (MAS- 
TURBATION) 
By Hannah Lees. 


8 pages. 15 cents, 
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____Only the 
MclVOR MOUTH GAG 
offers: 


Better Exposure 
with No Traumatism 
to Incisor Teeth 


THIS Improved Mouth Gag repre- 
sents the first advancement in Mouth 
Gag design for many years. Contact is 
made behind canine teeth... with pos- 
itive, two-point pressure at all times. 
Affords complete flexibility in use as 
various adjustments are possible in 
either plane. 

Three sizes of tongue blades come with 
each mouth gag. Fits any mouth from 
small child to adult and successfully 
used on edentulous patients. 


McIVOR MOUTH GAGS are now used ex- 
clusively by many leading American hospitals 
...and throughout the world. 


THE McIVOR MOUTH GAG, of finest $9 5 
workmanship and material, complete 
with three tongue blades 


Order a McIVOR MOUTH GAG through your regular supplier, or write: 


THE ATRAUMATIC COMPANY 416 Thirtieth Street - Oakland 9, California 
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ENT BASIN 
Made of RIGID DuPont Nylon 


Permits easier of 
irrigation debris. 


7 Strong, light in weight, modern 
in design. 


Economical—permanent. 
¥ May be boiled or suteciaved. | 


Popular 8” size—*2.00 
Send orders to: 
SURGICAL DEVELOPMENT COMPANY 


_ 595 FIFTH AVE. * NEW YORK 22, N.Y... 
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The first hearing aid 
with 2 
microphones 


crystal 


The Paravox “TOP-twin-tone” 
hears through the top 


Tiny, with twin crystal microphones a 
mounted to avoid surface noise and 
balanced tone. This Paravox model 
wide range and great sensitivity, saeuabts 
a remarkable degree of fitting accuracy 
for varied hearing needs. 


The “TOP-twin-tone” and other Paravox 
Hearing Aids are exhibited at leading 
medical conventions annually, and are 
accepted by the Council on Physical 
Medicine and Rehabilitation, American 
Medical Association. 


WRITE FOR LITERATURE describing 
the “TOP-twin-tone in 
greater detail. 


PARAVOX, INC. 
2055 East Fourth St. Cleveland 15, Ohio 


. M. A. Archives of NEUROLOGY and 
Psyc HIATRY gives practical assistance 
to those readers who would keep well 
informed about the rapid progress in 
these fields. It presents original articles, 
clinical notes, special articles, society 
transactions and healt reviews and book 


notices. Each issue includes a_ large 


For a Better Understanding of 
Nervous and Mental Diseases 


AMERICAN MEDICAL ASSOCIATION 


number of brief digests from current 
medical literature which present signifi- 
cant findings of eminent neurologists and 
psychiatrists throughout the world. Well 
illustrated. Issued monthly. Averages 
about 2730 pages annually. Price, $12.00 
a year. Canada, $12.40. Foreign, $13.50. 


535 N. Dearborn St., Chicago 10 


Post-Graduate School 


An intensive course in 


BRONCHO-ESOPHAGOLOGY & LARYNGEAL SURGERY 


October 27 thru November 8, 1952 
48 hours- $250.00 


Addrees, Registrar, 218 Second Ave., NYC 3, N. Y. 


New York Eye and Ear Infirmary 
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The medicine show technique is not as far outmoded as we'd 
like to believe. There are still people who think they can di- 
agnose their own diseases and treat them successfully with 
patent medicines. Doctors know the real dangers of self-diag- 


nosis and self-treatment. 


Patients often think that deafness, too, is relatively simple, 
that it is merely a matter of degree. They delude themselves 
with thinking that simple amplification—hearing-trumpet style 
—is all that is required of a hearing aid. 


Doctors know that every person loses his hearing in an in- 
dividual way; some lose first one part of the scale and others 
another, One should not logically expect the patient himself to 
adjust his own hearing aid so as to match successfully his hearing 
Joss as can be shown on a scientifically recorded audiogram.* 


SONOTONE 


the list of AMA Council 

accepted devices, provides hundreds of possible combinations of carefully 
selected elements to produce the personal hearing aid 
for a particular pattern of deafness as revealed by the 
Audiographic Chart. Sonotone Corp., Elmsford, N. Y. 


| Covecn of 
REMABILITATION > 
SJ *“The audiogram is the best means 
for recording hearing loss...for the 
fitting of hearing aids...” Hayden, 
Austin A., Hearing Aids from Otol- 
ogists’ Audiograms —J.A.M.A, 111: 

592-596 (August 13), 1938. 
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surface anesthesia 
quick onset «+ prolonged effect 


deep penetrating action 


Pontocaine 


HYDROCHLORIDE 


for cauterization or removal of turbinates 
puncture and irrigation of sinuses 
removal of polyps 


injection of sclerosing agents 


Small quantities of relatively weak solutions of “/ N 


Pontocaine hydrochloride have a durable and pro- 
found anesfhetic power when applied to the mucous 
membranes of the nose and throat. Suprarenin® 
should be added if a vasoconstrictor effect is desired. 
When anesthetizing the larynx, trachea or esophagus, 
the total absorbed dose of Pontocaine hydrochloride 
should not exceed 20 mg. 


In 2% solution — bottles of 1 oz. and 4 oz. 


New Yora 18, N.Y Winosor, ONT 


Pontocaine and Suprorenin, trademarks reg U.S. & Canada 
brand of ine and synth epinephrine, respectively. 
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